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Extensive research has been performed in recent years to develop 
the finite element method and it is now accepted as being a general 
method applicable to a wide range of engineering problems. Finite 
element structural analysis programs designed for the highspeed elec-
tronic computer are now available and can be applied to any structure. 
Capabilities have been expanded from routine stress and deflection 
•analysis to include related structural topics such as buckling and fre-
quency response. 
Numerous papers have been published on individual types of finite 
elements and computer techniques. The efficiency and accuracy of any 
finite element has been compared with other methods, other elements, 
or closed-form solutions of relatively simple problems. There is need 
to verify the efficiency and accuracy of the finite element method when 
it is applied to highly complex structures which require a large' number 
of elements and/or combinations of different elements. 
The general purpose of this study is to investigate the frequency 
response of a highly-complex structure, the F-84 aircraft wing~ by the 
finite element method and to compare these results with those obtained 





1. To develop a finite element model that adequately describes 
the structure and that is easily modified to incorporate structural 
changes. 
2. To develop suitable modeling techniques for a dynamic analy-
sis that minimizes computer time and storage. 
3 . To perform an experimental dynamic test program to verify the 
I accuracy of the analytical results. 
1.2 Background 
The main difficulty in verifying the finite element method when 
it is applied to complex structures is the availability of such struc-
tures for an experimental test program. In October, 1974 Dr. William 
J. Strange completed a study (1) under the cognizance of the Vulner-
ability Assessment Sub Group of the Joint Technical Coordinating Group 
for Aircraft Survivability. This study was intended to develop a suit-
. I 
able finite element model for the RF-84 aircraft wing which could be 
easily modified to predict the effect of damage on the structural 
response and flight characteristics. In order to verify the accuracy 
of the finite element model, static tests were performed on six wing 
configurations (one undamaged and five damaged). Poor correlation be-
~ tween experimentally measured strains and theoretically pred{cted 
values were obtained and two subsequent finite element models were 
developed. These subsequent models slightly improved the comparisons 
for the damaged configurations but were less accurate for the undamaged 
wing. Consequently, six F-84 aircraft wings were made available to the 
School of Civil Engineering, Oklahoma State University, by the Joint 
Technical Coordinating Group for Munitions Effectiveness for further 
study. 
A later static study (2) was conducted on an F-84 aircraft wing 
to improve the comparison between experimental and analytical results. 
This second study eliminated many of the deficiencies reported in the 
~first study and provided suitable modeling techniques for describing 
: the static response of semi-monocoque wing structures. 
1.3 Problem Approach 
3 
The main disadvantage of the finite element method compared with 
other methods such as the standard Rayleigh-Ritz procedure is the large 
number of degrees of freedom required to model a structure. This may 
be a minor disadvantage for a static analysis but it becomes extremely 
important in a dynamic solution. Computer cost associated with eigen-
value extraction can often become prohibitive because the number of 
calculations increase sharply with an increase in the number of degrees 
of freedom. Therefore, the first objective of this study was to 
develop a finite element model capable of predicting dynamic response 
of a test structure while controlling the number of degrees of freedom. 
The control of the number of degrees of freedom was achieved by using 
the minimum number of elements possible and by using elements with re-
duced degrees of freedom. In conjunction with controlling the degrees 
of freedom the elements were selected so that numerical techniques 
could be conveniently applied to reduce the size of the solution set 
without loss in accuracy. To verify this theoretical solution an ex-
perimental test program was conducted to determine natural frequencies 




An inherent problem with dynamic analysis for complex structures 
is the lack of reliable eigenvalue computer programs for large matrices 
(3). The goal of the effort reported herein was to develop suitable 
modeling techniques combined with existing computer programs for pre-
dicting natural frequencies and mode shapes of undamaged and damaged 
semi-monocoque structures. The general purpose finite element program 
·• ' 
(3) 11 NASTRAN 11 (Level 15.5) and the Oklahoma State University IBM 360/65 
computer were used for the analysis. 
The highly complex F-84 wing is a semi-monocoque structure swept 
back at 40 degrees. The two spars and seven ribs shown in Figure 1 
comprise the principal structural frame of the wing. The spars and 
ribs are aluminum alloy forgings and have wide variations in cross sec-
tional shape and size throughout the wing. Aluminum alloy stringers 
and skin, also of variable cross sections and thicknesses, complete 
the assembly. This structure was used to develop modeling techniques 
and for experimental verification. 
2.2 Wing Geometry 
The F-84 wing was introduced approximately 30 years ago. Conse-
quently, there was little detailed information concerning the geometry 
4 










Figure 1. F-84 Structural Frame 
0"1 
6 
of the wing. To provide structura·l details for subsequent mathematical 
modeling, one wing was completely dismantled. 
The intersection of spar caps, rib flanges, and stringers were 
located and actual dimensions of skin thicknesses and ~tringer cross 
sections were recorded. ·Because the spars and ribs are nonprismatic, 
' it was necessary to select a limited number of cross sections as repre-
sentative of a region of these members. Typical cross sections were 
determined for spars between adjacent ribs and for ribs between stiff-
eners. Dimensions, cross sections, and other structural details are 
given in Reference (2). 
2.3 Finite Element Model 
2.3.1 Node Points 
Becausa of the numerous assumptions and simplications which were 
required in this analysis and to control the problem size, it was de-
cided to use the simplest model which would still describe the geometry 
of the wing with reasonable accuracy. Consequently, nodes in the model 
were located on the top and bottom surfaces of the wing at the inter-
section of two or more of the spar caps, rib flanges, or stringers. 
This resulted in a total of 178 nodes in the model of the undamaged 
wing and no extensive revision was required to describe the damaged 
condition. Node locations and identifying numbers are shown in Figure 
2. (No attempt was made to model the wing tip, ailerons or flaps on 













The elements used in the model were selected to perform only the 
assumed primary function of each structural member. The spars and ribs 
were assuNed to resist bending about their major axes and to offer no 
resistance to bending about their minor axes or to torsion. Stringers 
were assumed to resist axial loads only and were assumed to have no 
bending or torsion resistance. 
Although both normal (tension and compression) and shear stresses 
are developed in the skin, these two effects were separated in the 
model. The resistance of the skin to normal stresses was accounted for 
by increasing the axial load resistance of the spar caps, rib flanges, 
or stringers bordering the skin panels. 
The assumptions allowed the behavior of the system to be approxi-
mated by simple rod (4) and constant shear panel (5) elements. The rod 
element is capable of resisting only axial and torsional loads. The 
shear panel is a two-dimensional element capable of resisting only 
shearing effects in its own plane. Because the NASTRAN constant shear 
flow panel elements are quadrilaterals, it was necessary to use tri-
angular membrane elements (6) to describe a few isolated portions of 
the skin. 
The rods representing spar caps, rib flanges, and stringers on the 
top and bottom surfaces are shown in Figures 3 and 4, respectively; 
shear panels representing top and bottom skin are shown in Figures 5 
and 6, respectively; and vertical shear panels ~epresenting the webs 
of spars and ribs are shown in Figure 7. Appendix A contains addition-
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2.3.3 Element Properties 
The cross sectional areas of the rods and thicknesses of the shear 
panels discussed above must be assigned values so that the behavior of 
the assemblage is, as nearly as possible, identical to the real compo-
nents they represent. The procedures described below were used to 
evaluate appropriate areas and thicknesses. 
As stated previously, the spars and ribs were assumed to resist 
only bending moments about their major centroidal axes and shear 
forces in the plane of the web. A typical cross section of a spar or 
rib and the replacement system of rods and shear panels are shown in 
Figure 8. 
In the real member, the maximum stresses, bending moment, and 
member properties are related by 
( 2.1 ) 
where I is the moment of inertia of the cross section about its cen-
troidal axis. 
The rods (assumed to be point areas) in the replacement system 
are positioned to maintain the same height, h, and their areas are pro-
portioned to result in the same location of the centroidal axis and 
identical maximum stresses as the original cross section. The rela-
tionship between bending moment, stresses, areas, and distances in the 







Cross Section Moment-Stress Condition 
(a) Typical Cross Section 
Rod Area = At Rod 
Shear 
Panel 
Rod Area = Ab Rod 
Cross Section Moment-Stress Condition 
(b) Replacement System 




The location of the centroid of the replacement cross section is de-
fined by 
(2.3) 
When Equations (2.1), (2.2) and (2.3) are combined, the appropriate 
rod areas are obtained as 
I _ I 
At = hll and Ab - hll . 
t b 
(2.4) 
The shear panel which accounts for the shear resistance of the web of 
the member is assigned the thickness of the actual web. 
In the actual spar, or rib, the web is also capable of transmit-
ting tensile and compressive stresses perpendicular to the axis of the 
member. Although these effects are usually neglected in ordinary bend-
ing analysis, the capability of the web of a spar or rib to transmit 
in-plane stresses must be described to permit a valid solution to be 
obtained when the shear panel element is used for modeling these com-
ponents. The resistance of the web to in-plane normal stresses is 
accounted for by additional rods perpendicul~r to the axis of the spar 
or rib and joining nodes on the top and bottom flanges. These rods 
are represented by the vertical rods (parallel to the Z-axis) shown in 
Figure 2. The areas of these rods are not explicitly defined by struc-
tural behavior and studies of bending members have indicated that the 
only requirement is that the rod area be finite. However, in a dynamic 
solution there is a need for a realistic relationship for the relative 
motion of a pair of nodes associated with these vertical rods. The 
assumption was made that the webs would undergo no deformation in a 
17 
direction coinciding with the orientation of the rods. This implies 
the rods have infinite stiffness. Multi-point constraints, described 
in the next section, were used to constrain each set of nodes so that 
their vertical displacements were identical. 
Shear panels replacing the skin of the wing were assigned the 
actual thickness of the skin. The cross section area representing the 
tensile or compressive stress-carrying capability of the skin was added 
directly to the areas of the rods surrounding each shear panel. 
Rods replacing stringers were assigned areas equal to the actual 
areas of the stringers. A partial cross section of the wing through 
the rear spar and the replacement system is shown, in Figure 9. 
2.3.4 Constraints 
The arrangement of structural elements described above was 
selected to represent the primary response of the wing. However, be-
cause the rod/shear-panel model of the spars and ribs does not reflect 
the lateral bending or torsional stiffness of these members, some nodes 
have either unrestrained degrees of freedom (see nodes 106 and 110, 
Figure 2) or have inadequate restraint (lower flanges of ribs and spars 
around wheel well, Figure 4). These deficiencies, which may lead either 
to unrealistic calculated frequencies and mode shapes or to mathematical 
singularities in the solution process, were corrected by two types of 
constraints provided for in the NASTRAN program. Multi-point con-
straints, which enforce fixed relative displacements among specified 
groups of nodes, were used to insure that the bottom flanges of the 
rear spar and the ribs surrounding the wheel remained relatively 
straight and elastic spring elements were attached to nodes along the 
tw- 0.141 in 
h 1 - 2.88 in 
hb- 3.02 in 
I - 6.95 in4 
/ 
/.' 
(a) Partial Cross Section Through Rear Spar 
0.141 in 
:1.03 in2 ;=::::::::;;~:::::====QO. 55 in2 0.064 tn 0.064 in 
{b) Replacement System 
18 
figure 9. Partial Cross Section of Wing and Replacement System 
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lower flanges of the rib through the wheel well (nodes 102, 106, 110, 
and 114, Figure 2) to simulate the lateral bending stiffness of this 
flange. 
All stringers were modeled as rod elements that are only capable 
of resisting axial and torsional loads. For nearly all the stringers 
this is a realistic idealization because the string/ers are connected 
to relatively large members (e.g., spars and ribs) capable of resist-
ing loads perpendicular to their orientations. However, five nodes on 
the top surface and the bottom surface, in the area shown in Figure 10, 
have no associated rib or spar. Without the presence of a structural 
component with bending stiffness, these nodes have virtually no stiff-
ness in a direction perpendicular to the midplane of the wing. Without 
this stiffness, frequencies would be calculated which are far below the 
fundamental frequency of the wing and have no physical meaning. In 
order to provide the required stiffness, the displacements of these 
nodes were described in terms of the displacements of the surrounding 
nodes. 
Consider Figure 2.11, where node n is unrestrained in the u direc-
tion. The simplest approximation for the displacements of node n in 
terms of the displacements of the surrounding nodes is given in Equa-
tion (2.5). 
(2.5) 
For each of the the nodes mentioned above Equation (2.5) was applied 



































variables and then incorporated (7) into the solution set in terms of 
the independent surrounding node point displa~ements. 
2.3.5 Revision of Model for Damage 
One of the goals of this study was to develop a finite element 
model that could be easily modified to incorporate structural change. 
Strange (1) attempted modeling an RF-84 wing which had been structural-
\ 
ly modified by damage. One of these damaged conditions, Figures 12 and 
13, was selected for modeling in this study. 
The damaged condition was imposed on the model by relocating rod 
529 (Figure 3) and by removing shear panels 97, 101, and 103 (Figure 
5). In addition, the forward spar was revised /as shown in Figure 14. 
The following multi-point constraints were imposed on the nodes in the 
vicinity of the damage, Figure 14(a), to insure variations in deforma-
tion which are consistent with elementary beam theory. 
ul63 + ul64 - 2ul35 = 0 (2.6) 
u85 + u86 2ul07 = 0 (2.7) 
vl63 + vl64 2vl35 = 0 (2.8) 
v85 + v86 2vl07 = 0 (2.9) 
vl43 + vl44 - 2vl39 = 0 (2.10) 
vll5 + vll6 - 2v111 = 0. (2.11) 
2.4 Mass Distribution 
As mentioned earlier, the F-84 aircraft was introduced approxi-
mately 30 years ago and little detailed information concerning the 

























143 115 85 
t139 !'" I::, . 116 144 164 
(a) Nodes 
575 475 
1178 139 1329 ~168 529 1154 1429 1 
1278 239 576 p268 530 1254 476 ~ 
(b) Rods 
[ 249 247 1249 248 1247 
(c) Shear Panels 
Figure 14. Replacement System for Damaged Forward Spar 
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the structural and landing gear assembly weights to be 1050 lbs and 
406 lbs, respectively. This information was not adequate to permit 
determination of the true mass distribution and it was 'therefore neces-
sary to estimate the mass distribution based on calculat~d structural 
volumes and the total weight of the wing. 
2.4. 1 Mass Distribution Excluding Landing Gear 
The total structural weight of the wing, based on measured struc-
tural members, Reference (2), was 624 lbs. Hence, a difference of 426 
lbs existed between the actual structural weight and calculated weight. 
This large difference was mainly due to discontinuities and irregular'\-
ties found throughout the wing structure which were neglected in the 
modeling process. 
The total weight of the wing was measured in the laboratory and it 
was determined that an additional 752 lbs of parasitic material such as 
fuel tanks and hydraulic lines must be included in the mass distr'\bu-
tion. 
Over one-half of the total mass of the wing was not accounted for 
and had to be distributed in a rational manner. With such a large per-
centage of mass requiring distribution, the concentrated mass concept--
the simplest mathematical representation--was adopted. It was further 
assumed that the excess mass, both structural and nonstructural, could 
be distributed in proportion to the density of the load-carrying 
members. This was further justified by inspection of the wing during 
disassembly described in section 2.2. 
Based on the above assumption, the concentrated mass at each grid 




m = mass at a grid point; 
me = calculated structural mass at a grid point; 
Me = total calculated structural mass; and 
Mt = actual mass of the structure excluding the landing gear 
assembly. 
To facilitate this procedure a computer program (8) was developed 
which utilized existing NASTRAN input data and generated the required 
NASTRAN mass data. 
As a check on the mass distribution, the centroid of the wing was 
determined and compared with the centroid of the generated mass distri-
bution. The centroids were within 3.5 in. of each other which was con-
sidered acceptable. 
2.4.2 Landing Gear Assembly 
Figure 15 shows the general location of the landing gear assembly. 
The landing gear does not contribute to the structural stiffness of the 
wing; however, its mass, approximately 18 percent of the total mass of 
the wing, does interact with the surrounding structural members. The 
mass of the landing gear assembly was treated separately from the dis-
tribution of the structural nodes. It was assumed that the landing 
gear assembly could be represented by a lumped mass, equal to one-half 
of the total mass, at ~he center of the wheel and the remaining one-
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A consistent mass matrix (4) for the assembly was then formulated for 
the three nodes shown in Figure 16. 
The mass matrix for the three nodes on the landing gear is given 
in Equation (2.13). 
ul vl wl u2 
14 0 0 1 
0 14 0 0 
0 0 14 0 
1 0 0 4 
m 
M = 24 0 1 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
Because the landing gear assembly is 
ing relationships between the nodal 
ul + u3 - 2u2 = 0; 
vl + v3 - 2v2 = 0; 
wl + w3 - 2w2 = 0. 
v2 w2 u3 
0 0 0 
1 0 0 
0 1 0 
0 0 1 
4 0 0 
0 4 0 
0 0 2 
1 0 0 
0 1 0 



























Constraint Equations (2.14) allow the mass matrix, Equation (2.13), 
to be reduced (6) in terms of the displacements of node points 1 and 2 
only. The resulting mass distribution is given by Equation (2.15). 
The mass matrix of the landing gear, Equation (2.15), was coupled to 
the structural mass matrix of the nodes surrounding the landing gear 
by applying Equation (2.5) to each of the two remaining landing gear 
nodes so that these nodes were considered as dependent variables and 
e = Nodes 
m = Total mass of landing 
gear assembly 
Figure 16. Landing Gear Mass Distribution 
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then eliminated from the solution set. 
ul vl wl u2 Y2 w2 
4 0 0 -1 0 0 
0 4 0 0 -1 0 
Mr - m 
0 0 4 0 0 -1 (2.15) - 6 
-1 0 0 4 0 0 
0 -1 0 0 4 0 
0 0 -1 0 0 4 
2.5 Reduced Problem Size 
The imposed constraints discussed in sections 2.3.3 and 2.3.4 
reduce the number of degrees of freedom in the model from 534 to 430. 
However, further reduction is necessary to produce a practical solu-
tion. 
Guyan Reduction (10) is a method of reducing the size of an eigen-
value problem by systematically condensing the stiffness and mass 
matrices in terms of a selected set of degrees of freedom. In general, 
this procedure does not preserve the eigenvalues but, when used judi-
ciously, it yields an excellent approximate solution. 
In order to select a solution set of displacements, it is impor-
tant to understand the mathematics involved in this reduction procedure. 
Consider two sets of displacements u1 and u2, where the matrix u1 re-
fers to all displacements to be retained as degrees of freedom for the 
dynamic solution, and u2 denotes all remaining displacements. These 
displacements are related to the applied loads by 
(2.16) 
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where P1 and P2 are external loads corresponding to u1 and u2, respec-
tively, and the Kij are stiffness coefficients. 
If the external loads P2 are equal to, or can be considered to be, 
zero, then 
(2. 17) 
Under these conditions all displacements can be expressed in terms of 
the retained displacements ul by the following transformation equation: 
(2.18) 
The strain energy, V, and kinetic energy, T, of the structure can 
be expressed as: 
V = ~ (UT KU) = ~ (U~ GT KGU 1); 
T = l ( u T MU) = l ( u T G T MGU ) 
2 2 1 1 . 
(2 .19) 
(2.20) 
It is now apparent that the eigenvalue problem can be expressed 
in terms of a condensed stiffness matrix, condensed mass matrix, and 
the retained displacements as 
\ 
where 
Kc = G T KG, 






A = frequency parameter. 
When displacements u1 and u2 are completely uncoupled such that 
K12 is a null matrix and, in addition, the mass matrix has no coupled 
terms with respect to u1 and u2, this procedure exactly preserves the 
eigenvalues. In the analysis described in this study the above condi-
tion on the mass matrix is always met because the lumped mass concept 
results in a diagonal matrix. 
For complex structures the requirement of uncoupled displacements 
is seldom met. However, the procedure can be used effectively whenever 
all of the K12 terms are extremely small compared with the remaining 
stiffness terms. In this analysis, the rod and shear panel idealiza-
tion produces this condition for displacements normal to the midplane 
of the wing and displacements in the plane of the wing. Since only 
the frequencies and mode shapes related to displacements normal to the 
midplane of the wing were of interest, all others were eliminated from 
the solution set. This reduction combined with the multi~point con-
straints reduced the dynamic solution to 82 degrees of freedom which 
is practical for presently available eigenvalue computer programs. 
Further reduction is possible with only slight loss of accuracy 
in the lower modes if the solution set of displacements is carefully 
selected. The retained degrees of freedom should be evenly distributed 
over the structure and contain all degrees of freedom associated with 
relatively large mass terms. This procedure was used to produce a 
solution set with 17 degrees of freedom for comparison with the 82 
degrees of freedom solution. 
33 
2.6 Eigenvalue Extraction 
\ 
NASTRAN provides three·methods of eigenvalue extraction: a trans-
formation method (the Tridiagonal Method); and two iterq.tive methods 
(Determinant Method and Inverse Power Method with Shifts). The number 
of calculations required for both of the iterative methods is dependent 
on the semi-band width of the matrices involved and the number of 
eigenvalues extracted. The efficiency of the transformation method is 
dependent on the size of the solution set. The reduction process used 
in this analysis, discussed in section 2.5, produces full mass and 
\ 
stiffness matrices which reduces the efficiency of the two iterative 
methods. In several test problems it was found that if only one eigen-
value was extracted after the reduction procedure, all three methods 
would require approximately the same number of calculations. However, 
when several eigenvalues were extracted, the transformation method was 
found to be the most efficient approach. 
2.7 Analytical Results 
The analysis has provided two solutions (82 and 17 degrees of 
freedom) for both the undamaged and damaged configurations. Table I 
shows the close correlation at the lower frequencies. The additional 
approximation produced by reducing the number of degrees of freedom 
from 82 to 17 has had very little effect on the first six frequencies. 
The 17 degrees of freedom solutions have calculated frequencies higher 
than those calculated with 82 degrees of freedom which is a character-
istic of approximate solutions. The analysis indicates that if at 
least four times the number of frequencies of interest are retained as 
34 
the number of degrees of freedom in the solution set, there is no sig-
nificant loss in accuracy. A complete listing of input data and 
I 
results is included in Appendixes A, B, C, and D fQr,all configurations 
and solutions investigated. 
TABLE I 
NATURAL FREQUENCIES (HERTZ) 
Degrees of Freedom 
Undamaged Undamaged Damaged Damaged 
Mode 82 17 82 l7 
1 6.963 6.965 6.280 6.281 
2 23.304 23.381 22.473 22.525 
3 33. 104 33.269 32.088 32.240 
4 55. 125 56. 197 53. 164 54.054 
5 78.049 83.988 75.780 81.274 
6 82.939 86.283 79.945 83.064 




The analytical portion of this study calculated four natural fre-
quencies for both the undamaged and damaged wing configurations in a 
frequency range from 6.9 Hertz to 57 Hertz~ The effort described below 
was intended to investigate experimentally the natural frequencies and 
mode shapes for the same general range to verify the accuracy of the 
analytical solution. 
3.2 Wing Support System 
Desirable characteristics of the wing support system were: to 
simulate the attachment of the wing to the fuselage of the aircraft; 
to provide adequate adjustment for wing alignment; and to provide a 
support system with natural frequencies outside the range of investiga-
tion. The 11T11 configuration, shown in Figure 17, was subsequently de-
signed and fabricated. 
Each spar root, shown in Figure 18, was connected to its 11 T11 sup-
port by tapered pins through the existing holes in the same fashion as 
the wing is attached to the aircraft fuselage. Although the 11 T11 was 
essentially rigid, it was necessary to provide some tolerance in the 




















(a ) Rear Vi ew 
(b) Side View 
Figure 18. Wing Mounted on Support System 
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pins. This tolerance permitted rigid body motion of the wing and the 
connecting pins were later shirrrned to eliminate any further motion. 
3.3 Instrumentation 
3.3.1 Accelerometer 
A Kisler 818 accelerometer was used to record all accelerations 
during the test program. Twenty-six locations on the upper surface of 
the wing were established to provide data to determine mode shapes. 
One additional location was used during the tests of the damaged wing 
to investigate the vibration of the landing gear assembly. Locations 
of all test points are shown in Figure 19. 
In an attempt to provide accurate readings from the accelerometer, 
mounting supports were permanently attached to the wing in all test 
locations, Figure 20. The accelerometer could also be easily moved to 
different locations on the wing during any test. 
3.3.2 Bending Bridges 
To provide additional information about the natural frequencies, 
bending bridges were placed on the spar ends at their juncture with the 
support system. Due to the irregular geometry of the spar members, it 
was not possible to locate the bending bridges where they would be in-
sensitive to shear. Although these transducers provided only qualita-
tive information, they ultimately served as' an accurate means for 




• = Accelerometer Stations 
0 = Shaker Locations 
#1 #2 #3 
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Tip & #23 
in 
phase 
Figure 19. Accelerometer and Shaker Locations 
~ccel. 
Sta. X-Coord. Y-Coord. 
1 232.70 -30.40 
2 209.00 -32.50 
3 184.10 -34.70 
4 159.10 -36.85 
5 134.40 -39.00 
6 91.80 -42.70 
7 54.00 -46.30 
8 43.80 -47.20 
9 221.00 -15.20 
10 209.00 -16.25 
11 184.10 -17.35 
12 159.10 -18.43 
13 132.65 -19.50 
14 111.35 -20.43 
15 91.80 -21.35 
16 54.00 -23.15 
17 36,. 70 -23.60 
18 26.65 '-31.80 
19 209.00 0.0 
20 184.10 0.0 
21 159.10 0.0 
22 130.90 0.0 
23 91.80 0.0 
24 54.00 0.0 




27 72.90 -12.60 
Tip 248.70 -50.40 
40 
(a) Mounting Support 
(b) Mounted Accelerometer 
Figure 20. Accelerometer and Mounting Support 
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3.3.3 Load System 
Ling Electronics Model 411 shakers were used to produce the dyna-
mic load. During preliminary check-out of the shaker equi·pment, it was 
determined that the shakers must be moved to different locations for 
different frequencies to excite the wing at levels suitable for record-
ing accelerations. The arrangements of shakers (Figure 19) for each 
frequency were determined from the analytical results. 
Connection fixtures for the shakers were fabricated from aluminum 
beam sections and could be easily attached to the wing at different 
locations. The installation of the shakers is illustrated in Figure 21. 
3.3.4 Data Acquisition 
' 
Oscilloscopes were used to record the response of the accelero-
meter, bending bridges, and signal generator output. During the tests 
the signal generator output and one bending bridge were monitored con-
tinuously to ensure that all accelerations were recorded at a constant 
frequency and shaker output. Accelerations and frequencies were mea-
sured directly from the oscilloscopes. 
3.4 Test Program 
Natural frequencies were investigated in the range of 3 Hertz to 
60 Hertz. Although the analytical solution calculated four natural 
frequencies in this range, the bending bridges indicated five natural 
frequencies for both undamaged and damaged wings. 
~~ ._ -. ,., ··. 




3.4.1 Test Description 
A total of 30 dynamic tests were performed. Three tests were per-
formed at each frequency and the accelerations were averaged for com-
parison with the analytical solutions. This averaging was considered 
necessary because the oscilloscopes could only be read to an accuracy 
of +1 mm. 
3.4.2 Test Procedure 
As a check on the frequencies, each of the four shaker configura-
tions, Figure 19, was examined for all frequencies within the range of 
investigation. All frequencies could be excited in any of the shaker 
configurations, but not any single configuration provided sufficient 
amplitude at every frequency for recording accelerations. The four 
I 
shaker configurations, Figure 19, were selected because they provided 
' 
the maximum mode shape response. 
3.5 Results of Dynamic Tests 
As mentioned in section 3.4, the bending bridges indicated five 
natural frequencies between 3.0 Hertz and 60 Hertz. Figures 22 and 23 
show the response of the bending bridges during the damaged wing tests. 
Although this data suggest a natural frequency between 15 Hertz and 20 
Hertz, the response for the accelerometer indicated that this frequency 
may be associated with component vibration. The responses near the 
landing gear assembly on the rear spar at test points 5 and 6 (Figure 
19) are shown in Figures 24 and 25 for undamaged and damaged tests, 
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Figure 22. Bending Bridge Response (Forward Spar) 
70 
25 
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0 10 20 30 40 50 60 70 
Frequency (Hertz) 
Figure 23. Bending Bridge Response (Rear Spar) 
{a) Test Point No. 5 
{b) Test Point No. 6 
Figure 24. Accelerometer Response 
{Undamaged Wing) 
46 
(a} Test Point No. 5 
(b) Test Point No. 6 




accelerometer response will have the same form as the i~put force 
I ' 
(i.e., sinusoidal). The irregular shape noted in Fi~ures 24 and 25 is 
.. ' 
indicative of component vibration rather than a natural frequency of 
the structure. 
-. 
Typical accelerometer responses for the remaining frequencies are 
shown in Figures 26 and 27. The effect of component vibration can be 
detected in these figures in the form of slight disturbances in the 
signal. Normalized displace~erits forth~ fi~st four natural frequen-
cies are given in Tables II and III. 
Comparison of Tables II and III reveals that the introduction of 
damage resulted in very minor changes in the dynamic response of the 
wing. Even though the bending stiffness of the forward spar was re-
duced by approximately 95%, the first natural frequency was only 
reduced 9%. The remaining three frequencies were reduced by an even 
smaller percentage. Also, the mode shapes were not appreciably altered 
by introduction of the damage. 
Test Point No. 23 Test Point No. 21 Test Point No. 19 
Test Point No. 5 Test Point No. 3 Test Point No. 1 
Figure 26. Typical Accelerometer Response (Undamaged Wing) 
Test Point No. 23 Test Point No. 21 Test Point No. 19 
Test Point No. 5 Test Point No. 3 Test Point No. 1 





























DISPLACEMENTS OF UNDAMAGED WING 
Frequencies (Hertz) 
6.5 23.8 35.7 
1 .000 1.000 0.564 
0.845 0.783 0.143 
0.677 0.535 -0.493 
0.521 0.314 -0.764 
0. 352 0.145 -0;871 
0.161 -0.557 
0.042 -0.024 -0. 139 
0.019 -0.018 -0.085 
0.894 0.605 0.786 
0.824 0.457 0.586 
0.627 0.201 0. 121 
0.543 -1.054 
0.340 -0.172 -0.447 
0.245 -0.216 -0.389 
0.161 -0.229 -0.293 
0.053 -0.119 -0.095 
0.027 -0.083 -0.044 
0.016 -0.036 -0.029 
0.796 o. 106 1.000 
0.648 -0.147 0.650 
0.485 -0.364 0.333 
0.345 -0.469 0.051 
0.183 -0.411 -0.064 
0.071 -0.222 -0.043 

























































TABLE I II 
DISPLACEMENTS OF DAMAGED WING 
Frequencies (Hertz) 
5.9 22.7 34.5 
1.000 1.000 0.490 
0.826 0.683 -0.125 
0.643 0.483 -0.521 
0.491 0.297 -0.865 




0.908 0.543 0.760 
0.833 0.391 0. 531 
0.689 0.189 -0.069 
0. 521 -0.969 
0.361 -0.145 -0.469 
0.243 -0.200 -0.459 
0.166 -0.239 -0.344 
0.042 -0.092 -0.104 
0.018 -0.054 -0.026 
-0.023 
0.802 -0.094 1. 000 
0.661 -0.141 0.594 
0.467 -0.330 0.238 
0.354 -0.420 -0.037 
0.182 -0.420 -0.090 
0.055 -0.156 

































COMPARISON OF RESULTS 
4.1 Introduction 
Comparison of results obtained in the experimental and analytical 
phases are described in the following paragraphs. Chapter II outlined 
two analytical solutions for both the undamaged and damaged configura-
tions. For practical purposes these solutions are identical in the 
frequency ranges investigated and all comparisons will be made with 
reference to the 82 degree-of-freedom solution. 
4.2 Natural Frequencies 
The natural frequencies obtained in this study for the undamaged 
and damaged wing are shown in Table IV. A general characteristic of 
the finite element method of analysis is that the structure stiffness 
is overestimated. Therefore, an upper bound on the natural frequencies 
is expected from the analysis and the fundamental frequency can usually 
be calculated with greater accuracy than the higher frequencies. 
Excellent agreement was obtained for all frequencies, but the correla-
tion between measured and calculated frequencies for the higher modes 
are better than those for the fundamental frequencies and the second 
and third natural frequencies are not upper bounds because they are 
slightly lower than the experimentally obtained values. Since there-














Experimental Analytical Ex per fmen ta 1 Analytical 
6.5 7.0 5.9 6.3 
23.8 23.3 22.7 22.5 
35.7 33.1 34.5 32.1 
54.0 55.1 52.6 53.2 
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models of semi-monocoque structures are adequate for developing the 
structure stiffness matrix, it was concluded that potential sources of 
these discrepancies at the higher frequencies were: 
1. Inadequate mass data for accurate description of the wing in 
the analysis; and 
2. Uncertainty of the influence of the Guyan Reduction on the 
higher natural frequencies. 
4.3 Mode Shapes 
Profiles of the two spars and the centerline between the spars 
are provided in Figures 28 and 35 for each f~equency and wing configur-
ation investigated. Again, excellent agreement was obtained between 
measured and calculated results. 
One discrepancy is apparent in the third and fourth mode shapes in 
the area described in Figure 10. The node (accelerometer station 12, 
Figure 19) in the center of this area has undergone relatively large 
displacements and the influence of this displacement can be seen on the 
rear spar (accelerometer stations 3 and 4, Figure 19). As noted in sec-
tion 3.3.4 the analytical model was inadequate in describing the resist-
ance to loads perpendicular to the midplane of the wing across this 
area unless additional constraints were imposed. The imposed con-
straints used to provide stiffness perpendicular to the midplane of the 
wing assumed that the displacements of these modes could be described 
in terms of the surrounding node points. In the first and second modes 
this assumption appears to be very realistic, but for the third and 
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SUMMARY AND CONCLUSIONS 
The relatively simple rod/shear-panel and lumped mass models of 
the highly-complex wing structure have provided extremely good compari-
son between measured and calculated natural frequencies and mode shapes. 
Both measured and calculated mode shapes indicated that for the first 
four frequencies these mode shapes are controlled by bending of the 
spars only or bending of both spars and ribs. Consequently, any defi-
ciencies of the shear panels in approximating the behavior of the skin 
surface as noted in Reference (2) have had little influence. The 
lumped mass concept has adequately described the inertia properties of 
the structural components and the majority of parasitic material in the 
wing, and it is doubtful that a more elaborate mass distribution would 
ever be justified for a rod/shear-panel model. However, it may be 
necessary to use more elaborate mass idealizations for large nonstruc-
tural components (e.g., landing gear assembly) when the component mass 
contributes a considerable percentage of the total mass. 
Problem size was effectively reduced without loss in accuracy by 
addition of multipoint constraints and Guyan Reduction. Both of these 
techniques are easily applied to rod/shear-panel models with lumped 
mass. With other finite element models (e.g., membrane and beam ele-
ments) and/or mass distributions the techniques are still justified, 
64 
but the selection of the displacement solution set may be extremely 
difficult. 
65 
In view of the agreement between experimental and ana~ytical re-
sults described in this study, the rod/shear-panel idealization for 
semi-monocoque wing structures is adequate for determining natural 
frequencies and mode shapes. Modeling techniques used ,in the analyt-
ical phase to reduce problem size are efficient, accurate, and can be 
incorporated into any finite element dyna'mic analysis. 
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UNDAMAGED WING: 82 DEGREES OF FREEDOM SOLUTION 
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G..:IO 90 no.~ 14. I -2.1 CSt<tAit 9 1 9 11 23 2! 
\,IRIIl '12 130.9 lo.J -.5 C StiEAt{ 11 1 13 15 J5 33 
UM.IJ ~4 ll1.J;j -zu.u -4.58 CSHEAR ll 1 15 11 31 35 
uoe JU 9t. 411. H -42.1 -l.6 C~ttEAit 15 I 11 19. 39 31. 
G,.;,lJ 9d 9l.cl -35.5d -~. CSHEAk 17 1 19 ll 41 H 
URfl> 1~2 91,d -2il.H -4.35 C.~ltt:AA. 19 1 Z1 ZJ 43 ... , "" ") lOu 91.8 -21.35 -. 75 C~"EAR 21 1 .23 H 45 'o) (;~10 110 'll.i! -14.23 -.10 C. ~~tEAR 23' 1 . 25 27 47 45 
G~IU 114 'lt.a -7.12 -4.5 CStttAK. Z5 l <.7 29 49 47 
G""hl 111> 'lll.d o.o ·-4.35 ')ri(AH. 27 1 2Y ~I 51 4'1 
G•l<> lld Y!.cl 1.(, -l.l t ~HfA~ Z'l 1 33 3> 5~ H 
G~IIJ 1.ZO 91.6 lb. -2.25 CS HE~It 31 1 35 31 57 55 
liRh.l llZ 9l.d 21). -.5 C~tiE:AR Jl 1 31 lV 5'1 n 
O~JJ~JOOOllllllL111ZZZf2ZZ2ZZ3333333l33444~4444445555555555666~~6666677777777778 OO~O~OOO~lllllll11122ZZZ22Z223333333333444444444455555555556666666666777777777Tt 
lll~~b18~01234~67~1012j45~7i9~12~~oli901Zl4S67d9012l4~6789012345678901234567890 12 3 456 7 bY01Z 3'>567 a90l23io56 7 8901234~6 7 ~90 12 34567890123456 71090UlU67119DlZ34~ 7 i90 
CS~EAR 35 1 39 'o1 61 59 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C.S.ti~A!'t 37 1 41 'o) C.3 61 s 
(.~ttEA~ 39 1 43 45 65 '63 CS><E A~ 2 1 2 4 16 14 
C:SHE.\?. 41 l 45 47 67 65 CSHEAR .. 1 ~ 6 18 16 
C.~H(AK 4] 1 ,, "o9 6'1 67 tS><EAR 6 1 6 8 20 18 
C.~t~!:Aq .. , 1 49 51 71 69 CSHE.AR. 8 l 8 10 22 20 
C.:S."!.':.~ .. 7 1 53 s; 75 73 CSIIE ~R 10 1 10 12 2io 22 
C.~o•tC..til 49 1 55 57 11 15 CSHEA~ 12 1 14 1o 3~ 34 
CSr-:Jr.R ~1 1 51 59 1'1 71 C SitE.\~ 14 1 16 1~ 36 );, 
C.Sni: luf. 53 1 59 61 81 79 CSHC.\R ~~ 1 1d 20 40 H 
C!>l-i~ l!'C. 5~ l ~1 bJ oJ 81 C SHEAK lB 1 zo zz io2 4) 
C~tii:.AR 57 1 63 ~5 ~5 83 GSIIEAR 20 1 22 24 44 42 
t:i.IiEAM. )9 1 o5 67 87 ~5 tSH~AR 22 1 H zo "' 44 C)Hc.\k u 1 ,, 6'i d9 87 CSH(AK z,. 1 26 .la 48 46 
C~Hi .1R b) 1 1>9 11 91 89 CSttEU 26 26 J() )() 4S 
C:.Stf£~!t d5 z n 75 '17 95 CS'<E.AR 2d 1 JO 32 52 50 
cs~'E''" a7 2 75 71 101 '17 CSHEAK JO 1 34 )C. 5o 5 .. 
C.:lt~£ AR b'1 2 17 7Y 93 101 CSHEA~ 32 1 36 38 ~6 5o 
C. 51~( A'{ 11 z ')) d1 1 u9 1()5 C SIIE Alt 34 1 3a 40 ~0 5d 
LSHCAR. 13 z ij1 u, 113 1il9 CSI'lA~ ]b 1 40 42 aZ au 
C~Ht.\1\ 75 2 ~3 85 115- 113 CSHEAR 3!> 1 42 44 64 b2 
t SHtA~ 17 2 d) 81 117 •ll5 C~IIC.,.,R 40 1 H ~6 ~6 64 
c~~t•R 79 2 87 ~9 119 111 CSIIc A~ 42 l 4b 48 68 ot> 
t~nC.lk d I 2 d9 '11 lll 119 CSHE AK 44 1 4d 50 10 ~a 
CSn~AI\ dl z 9) ~, 125 1H CSHEA~ 46 1 50 52 72 Til 
(S,.E Ail. dS 2 97 101 1Z9 125 CSttCAR 48 1 ,, Sb 1t. 74 
CSHEiP. 8'; 2 101 10~ lJJ 1Z9 CSHEAR 50 1 56 5~ ra 76 
C ~t1E ..\~ .;oJ 2 1~) 109 U7 13) CSitEAR 52 1 ~a 60 <>0 7d 
C.il"!i:.:OJl '11 z lOY 113 141 1H CSHEAR .54 1 60 62 az 8() 
CSI<I:A~ 1 Cl 2 11) !15 143 141 (SHEAR ,, 1 62 64 04 82 
C.SM!:.l;.;, 1il3 2 115 ll 7 145 l'ol CSI"EA~ So 1 64 lob d" d4 
t.)l'~ :.A. lOS z 111 ll9 147 l"o5 L:;.H!::A~ ~0 1 6b 6~ 6~ Bb 
c S.~tf ~~ 107 z 119 121 .149 1'• 7 CSII(AI\ o2 1 ~8 70 '10 ga 
CSIIL-).0< 10~ 2 123 12~ Hl 151 CSttE A~ o4 1 70 72 92 ~;) 
(.SH~.\k 111 z 125 129 155 153 CSHlAR 66 1 74 lb 9d ~6 
C";r1l:Aic. 113 z 1Z9 133 1H 155 CSHEAR os 1 1b 7d 102 .,. 
C.~rtC: :.~ 115 2 U3 ll7 1S9 IH C ~II ( AK 10 I 7d 80 94 102 
C.5o•tl;:.\re. 117 z 131 141 161 1>9 c~~H=~I{ H 2 tlb ~d lUI 11o 
(.ill!:.lrt 11 ~ l 141 1'>3 1<d lol C S~E,\'l; 80 2 d8 'o 12, 1h 
C.Stt!=.l!il 121 " 143 14> 165 16) CS HE A~ 82 2 90 ~l 122 120 C:SH<AR Ill 4 145 l'•T 167 165 C SHE A~ · 102 2 114. llo 144 ~lt2 
c.~-1!::0:.=-t 125 4 107 l"o9 lb~ 167 CS!f'.:AA. IO"o 2 110 118 t• ~ 1 .. 
C.:.t•t...:.::t 1ll 2 1H 15l 113 111 (.:)H(Ai( lOa 2 11~ 120 l4d 141> 
CS.rt!:A-l 12¥ 2 153 15S 115 113 CSHE AR 10d 2 120. 122 1~0 liotr 
t:-.HE.J,R 131 z 155 157 177 175 C.SHC 4.1( 110 ... 124 iZ~ l~~ 152 
C~HC.&~ 13J z 151 159 179 171 CS HEAR 112 4 126 130 15(> 154 
C ~ttEA!o( lJ5 2 IS? 161 1at 119 CS><E.\R 11ft 4 lJO 134 158 15o 
tSHi:.\.t !Jl ~ 11.1 lo3 1tll lfll CSHE•\P. 116 ... 1H 13d !bl.l 1 ~d 
CSHEA~ lH ... 1bl loS 1d5 IOJ C~Ht:.AR. 118 4 lld l"o2 ~bZ 160 
t:,rlt:AK 101 ... ltd 167 lU7 lcl5 C Sdt:AR 120 .. 1 .. 2 144 l6'o 162 
tSH5AR lH .. 167 11>9 laY lil7 CSHI:AR 122 ... 1 ... 4 14b 1~b 164 
' ~SIItAR 12'. 4 1 .. 6 1 .. 8 lbd lo6 s •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• tSHEAR 126 4 148 ISO 170 lod 
• SHEAR PANELS - &OlT~M UF WING • C:SHEAA 128 .. 152 ~~ ... 174 172 
~J~OJOJOOllllll111122Zi2ZZ2Z23333333333~~·~••444~5SSSS55555666666666677T77777771 OOOOOJ000lllll1111122ZZZZZZ2Z333333333344444~4·44555SS5S5S5b66666666677777777778 
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CS>t£J.R 130 ~ 154 156 176 17io CSHEAR 195 9 10¥ llU 1l't 113 
cs~e.o.K 132 4 156 15d 1 ra 176 CSHE AR 197 9 113 ll't 116 115 
CSiii_~;c IH 4 158 1f>ol ldil 17d CS>tEA~ 198 17 115 116 ll8 117 
t.5He.u. 1~6 , loO 162 182 180 CS'1E AR 199 17 117 Ud 120 ll9 
CSHEAK 1Jd 4 162 !64 1e" ldZ CSHEAR zoo 17 119 lZJ 122 121 
C.SuE.l~ 140 "' 164 IUD 1~1> 184 CSHEAR 201 11 123 12"" 121> 125 CS>tE•I!. HZ , lbo 168 188 186 CSHEAR 202 11 IH 12<> 130 129 
(.~II~AM lt.4 4 1&8 170 190 !Od CSttEAR 204 11 IZ'I 1311 IJ~ 133 
s C.SHE,'I.R lOb ll 133 1H l)ij 137 
~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• C.~lt~A.R 2oa 11 137 138 142 141 • • VEKTIC.&L SHEA~ PANELS ~ C. SHEAR 210 11 141 142 144 lito:; 
' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CStiEArt 211 17 143 14" 146 145 I C. SHEA~ 212 17 145 146 l4B 147 
C.SilE&~ 151 5 1 4 J C.SI<c A;j 21} 17 147 143 150 149 
C:\~&:a\" l5.Z. s 3 - 0 5 CSr.EA)( 214 1<: 151 l5l 154 l~J t~HEA~ 1.53 5 5 0 ~ 7 L..:iii~AR ~lS 12 .lSJ 1~4 1)6 1 )) 
CS•1E!.it B4 5 7 • 10 9 C.S,11E A.K 216 12 15 5 l)b 158 157 
csu~: .. t 1H 5 9 10 12 11 C~lt~AR. 217 12 157 lSO 1<>0 15'1 
CSIIi:AI( 1)b 5 ll 12 21> 2S C.Sil~AR 21d 12 15~ 1~0 lo2 1&1 
C~tt(o\R 157 6 13 14 16 15 C. SHEA)( 219 12 lui 162 lt.4 1 ()] 
C~f'l~~~ 158 6 15 161 1ti 17 C SllE A;j 220 18 lt.3 1<>4 lbb 1&5 
C.SnEA~ 159 II 17 1o 20 ,19 CSHEO~ 221 1d 16 5 lob lod 167 
t'!l.H::Mt. lbJ b 19 20 22 21 c. SH~ hH. ZZ2 u ·16 7 16 0 l70 l~Y 
t)r~t .\R ltd b 21 lZ 24 23 lSt<EM. lZJ 13 171 172 174 173 
CS•1t 4Y. ~ bZ b 23 ~.'· Zb 25 CSH[~H. 2Z 1t 13 173 lH 176 1/!> 
\.S!!.!::o\M. l<>J h 25 h za 27 c.srn:::.1R Zl5 13 liS 1 To 179 177 
(.~HCAR 104 16 27 2~ 30 29 CSIIfAP. 2lC. tJ 117 J7d lUJ 17'1 
C~riE.tit 165 16 29 3? 32 31 C. SHeAR 227 13 11'1 !dO lo2 181 
C.~t1E AA 161> 7 3l )4 ].o 3S C St<~ A~ .a a IJ I~ I 1d2 1&4 163 
C.~rtEAR lbl 7 3~ ]b 38 37 CSHEAR 229 19 taJ 104 lob lb5 
CSt-tEA~ lbd 7 37 33 40 39 CSHcAK llO 19 ld 5 1do lod 1~7 
CSHE:A~ 11>9 1 ]9 4il 42 41 C::irlt:AR ZJI 19 ld 1 ~~~ 19U 1o9 
(.)1!.:-11{ 170 7 41 42 4't "3 CS HoAR 2 32 22 1 2 14 ll 
CS!1£~FI. 111 7 H 44 ., .. -.s C.S~tEAR· lJJ 22 IJ I'• 34 33 
()r1,::AN. 172 lO 45 't6 48 47 cs !teAR. ZJI• zz 53 33 J4 ~4 
(.~rt~.1R 173 I<> 47 •a so 49 C. SHE. A~ lJS 22 7J 53 54 74 
'~ .... ~ i74 1C:. 49 5'J ~2 S1 C.Srii:.\M. 23b ZJ ~~ 7J 7'+ ~b 
C.ir.E.e.=t 175 1b b) 04 6<> 65 CSHEA~ 2J7 25 1l3 ~s 91> I Z't 
C.S.t-1E.li( 171> 11> 65 1>6 bb b1 (.SH€AK 23 d za 151 123 lH 152 
L~rltAR ITT 10 67 bd 70 b¥ C :itiEAR. 2)9 28 111 1>1 L5Z 172 
.;~HEA~ 178 lo 69 7~ 1Z 1l CSH~AR 240 30 191 111 !72 192 
C ~o<E AR IN 8 7) 74 76 75 CS.Hi;A;( 241 1't 91 •• 82 9'o C. S•ti:AI( loO 8 75 7b 7d 71 C.SHCAR lH 14 101 9] 94 1J2 
~.,}~EAR ,i.Ol B 77 ld dO 79 CSHt A~ l43 15 141 113 114 142 
C~ttt Art 102 ~ 79 ~0 8l Dl CS11EAK 244 20 4j H lb 46 
C SHe·~ 163 8 U1 ~z d4 b3 C SHE A~ l45 21 bS 45 46 bb 
(),Hf:Ait 1o4 " 83 d4 b6 BS C~HcAK 241> 21 CIS b) t.o 06 t S,<f A< 185 17 85 So a,; 87 CSil(AK 247 24 115 .S5 66 llo 
'~:-tc..:.n 106 17 81 ~~~ 9J 89 CS:HEA~ lltU 26 . 111] 115 Ill> "'" CSHti•~ lH 17 d'l ~~ ~2 91 LSH~AK 2W 21 lb) 143 1-.4 164 
C.!.H~.\R lb& 9 '1S 96 9d 97 CSiiEAR' 250 29 ldl 163 lb~ 1 a~ 
t>HE A~ lo9 9 97 9ij 102 I 01 C.SoiEAK HI 31 19l 1dJ ld4 194 
C.!. .. t:.\o{ lH 10 101 lJZ LOt. 105 C.Stii:Aq, 2~2 I ~I 31 32 52 
t~•tc.Ai4. 19l 1a 105 l:)o Ill) 109 tS11EAit l~l 1 71 )1 52 72 
OOOOC0000111111111122Z2~2222Z333333JJ33~~~-~''~'~SS555555556b66666666777777777TI 00000000011111lllllZZZZZZ222Zll33333333~~4~~~~4~·555S555555666666666677T77777771 
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tS~ESit 254 1 '11 11 7Z 92 tROD , .. 7 21 37 11 348 10 )b 11 
CSHES~ 255 z lll 'll 112 1ZZ C~OII 349 21 39 19 350 10 .. o 20 
t~•~C: Art 256 z 149 121 122 150 tll:lO 351 21 'tl 21 l~Z 10 .,z . 22 
C ~~EAP. 251 4 169 149 150 17~ CROO 353 21 43 23 3~4 1~ 44 H 
tsw:.t.~ot 258 ~ 189 169 170 190 (.ROO 355 25 45 25 35b 28 46 2o 
J CROJ 357 13 47 l1 J58 17 48 28 
• ................................................................... CkOO 359 13 49 29 360 11 50 30 
' • PRJPERTY CAkUS FOR SHEAII. P4Ne\.S • CKOD 363 13 33 3) 3H ~9 3 .. 3<> • ....•...•...•••..•........•...........•.•••...•...••.......•••.... CRUO Jb5 75 :35 31 366 H ]6 ]d f. CKOo 367 11 37 39 Jbll so 38 .. a 
o'~"~AR ~ 1 .il64 z 1 .OBI C.[<UO 3<>9 17 39 41 )10 53 40 .,z 
PSI!= A~ 3 1 .128 .. 1 .081 (.;(<)() 371 1b H H 312 51> 42 .. 4 
PShEAR 5 1 .Op6 6 1 .05 Cil.Ou 3H 76 43 45 JH 51> 44 .... 
VSHEAR 7 1 .14 8 1 .212 CKOO 315 62 45 H 370 1>2 lob 48 
~-~·"'~ 
9 1 .15 10 I .4ll tROD 311 62 47 49 316 ~2 4& 50 
... !'at~t: .\I( 11 1 .204 12 1 .26) CkOil 379 61 49 51 380 61 5J 52 
P!t!tC.\11. 13 1 · .J9T 1 .. 1 .1 82 CKu~ 381 40 53 3J 3d2 38 5~ 34 
PS.H~AR 15 1 ·1 16 1 .095 r.Rou 383 22 55 3) 3a4 11 51> 36 
t'S.uEA.tt ll 1 .1~ 18 1 .3 CKOI) HS 22 57 31 Jbo u Sij u 
PS.IIb\~ 19 1 • .165 20 l .329 CKCO 367 22 59 39 388 11 b4) 40 
PSHLAR 21 1 .1o011 22 1 .141 c~uo )8¥ 22 61 41 3'13 lL 1>2 42 
· P..aHE:.\~ 2J 1 .219 H 1 .30 C~OD HI 22 63 43 JIJ2 11 ~ .. 4 
P'~~t&; .I.R 2) 1 .z 26 1 .24& CKOI) 393 2r. 65 45 394 ]0 bb ... 
P!»dt::AR. 21 1 .Hl 2U 1 ... CRUD 395 H 67 41 ]90 ld 68 ,. 
P~H~A.l. Z9 1 .l2 lO 1 .5 CRil!J 3¥7 It, 69 lo9 H8 ld 70 50 
PSH:Ait 31 1 .IS CROO 413 6ij 65 67 414 6d 66 68 
s tROD loiS loS 1>7 1>9 4a bd 68 70 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CKO<l 417 67 b~ 11 4ld 67 10 1l 
• HGRlLONTAl ROUS • CROQ .H'I 43 73 ~3 420 42 lit H • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• caou 421 2• 15 ~~ ~a 12 11> 5b 
' Ci!.OO 42J 24 71 57 '•24 12 78 sa CKC~ )Jl 39 1 3 302 39 2 4 CROLl 425 2 .. 19 5~ 426 ll 80 ·~ V.IJO 30] ~0 l s .30" 4(1 ~ I> CKOU 427 H 81 61 'ol8 ll 112 1>2 
til CD J~:O 41 5 1 301> 41 6 8 CRCU 429 zr, 83 (oj 4JO 12 84 , .. 
c~oo 307 t,l 7 9 308 42 & 10 CKO.:l 431 29 85 65 432 31 116 61J 
CK~~ JC9 lo2 9 11 J10 H 10 12 CROO HJ 16 8/ 1>7 4H 19 "" 68 c-..;., J11 lol 11 2:i J12 41 12 26 C~C!J .... )~ 16 H'l 6? 4Jb 19 ~0 70 
(~~0 313 H L1 1 314 H 14 2 CKUO .. 39 IOU 13 15 "'''') 102 , .. 76 
C~I:J 315 19 1S 3 1Lb 8 16 lo CkOQ 441 1119 75 11 442 10~ Jj, 78 
C~CJ )11 19 17 s 118 8 18 6 tKCtJ 443 111 11 79 .... 1J6 70 BO 
(fttll) 319 ~~ 19 1 720 s 20 6 C~llO 4'·~ 112 H HI ... 6 107 bo.l 82 
(i;.JO )Jl 19 21 ~ TZZ II 2Z 10 CHOO 447 111 9L ij) 4•8 oO 82 H 
C~J'> )Z) ~~ 23 11 12• 8 H 12 CRC:J .... 9 110 113 ~s 4~0 5'1 it~\ bb 
CK:li.l 325 ~,, u !5 32o 5] 14 lb CRULl 451 a a 65 C1 i.t~l au 86 oo 
t~JJ 327 65 15 17 318 5~ 16 18 CROLl 453 sa "' d~ .. , .. 88 6o 90 t.ciJO 329 65 11 19 JJO s .. 1U 20 (;KCO 455 87 d9 ~1 4SU 117 90 .. 2 
(.V.UtJ 331 66 1'1 21 H2 55 20. 22 CRUU 451 )I> 95 n ,.,a 19 'lb. H 
C.K~IJ J)J lob 21 23 3H 55 u 2 .. CROO 459 32 97 15 ~oo 15. 'iB H 
t~UO JH o5 23 25 336 ~ .. 2~ 211 tKOiJ 4bl 32 "101 11 462, 15 10Z 18 
C"IJU j~ / .. o l~ 21 J)d 40 21> 28 c~ou .... J .. 4 101 ~j ~~ .. l7 . 102 .... 
C.tl:!J ll'J l'l l7 2~ 340 lY lij 30 CKOLI 4c.S 32 9) 'IY "66 15 ~4 dLI 
C~UJ :ilwl H 29 Jl 342 311 30 3Z tl<liU 4~7 32 105 'Jl 
Ct<UU l43 36 33 13 lH 35 ]It 11o CKOU t,(>9 ... 93 a1 lt10 3l 94 &2 
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tRCO 473 32 113 ill tROD 611 37 1H1 lo1 1012 zs 1&2 lftl 
tRilO 475 115 115 85 ~76 72 116 116 CIIOD 613 135 183 163 1014 136 114- 164 
tROll 471 23 -ur 87 471 29 118 88 CROO 1115 zo 185 11•5 10111 20 181> ·u6 
Ctot~O 479 23 119 o9 480 29 120 90 CKUO 617 zo 187 161 lOU zo 188 168 
t!tUO 483 121 '15 97 4d4 79 91> 96 CROD 621 47 111 173 t.ZZ loS 172 114 
c;.•:JD 4a5 122 'l7 101 48o 60 98 102 CkOO 623 49 173 175 o24 41> n .. 1711 
'"-CU "d" 125 101 !05 490 3T 102 101> CI(UD 625 50 175 117 626 H 11<1 178 
\.~i.J:J 49l 128 1 o:> hJ9 .. ~ .. 46 106 110 tRU() 6ZT 50 l17 179 oZ~ ... 11o 1d0 
tKCD 497 126 109 113 .. 98 31 110 114 C~Oo 629 50 179 181 1.30 H 181) 1S2 
CRCO 50"1 1Z3 113 115 502 S6 114 116 CKOD t>31 50 181 183 !.32 ~a 1d2. u .. 
CRUil 5Jl 102 115 l17 so .. 102 Uo 118 CI(OO b33 75 1113 1d5 63 .. 1S 1&~ lOb 
.:~01) 505 102 117 UY 50& 102 118 120 tRUU 1>35 71 IUS lUl lolb 1L lbo h8 
t~UI) 507 101 1111 121 SOd 101 120 122 CRO:J 637 69 167 ldY b38 b9 18il 1"0 
C{.JD 509 89 123 ~j 510 92 12~ 9o Co<Ot> 639 91 191 171 6~0 93 192 112 
c;.aca 511 57 125 '11 CROD 1.41 132 193 ldl I.H 131 ~~· 13 .. 
c~ua 5'15 70 ll9 101 CROJ 761 2 H 31 762 2 52 32 
t•.uo Sl9 74 lJl 105 CKCO 7'19 3 71 51 uOO 3 72 52 
~~Qi) 523 63 131 1~9 CROO 801 C.l 53 ~s &QZ 63 54 5o 
t~(J() Sll 51 141 l13 528 35 142 114 tKO!l &03 61 55 5/ ~u4 63 Sb sr. 
t~iJ:l SH Ill lU 11) 530 112 14, 116 CKUIJ bO!i 63 51 5'1 8~6 bl 56 60 
C~OJ 531 21 145 117 53Z 32 146 118 tROD 807 63 59 61 aoa 63 60 &2 
to<LJJ SH 27 1H 119 53olt il2 148 120 c~oo 809 Ill 61 63 olO 6) 62 6 .. 
CKCil SJ1 113 123 125 538 81 124 126 tP.UO 811 63 .. 3 6~ 812 63 ... 60 
CKO!l 539 114 125 129 540 82 126 130 CRUO 837 , 91 11 II :Ia 4 qz 72 
CROt> 54J 116 129 lH 544 dl 130 134 c~aD· d81 6 121 91 8d2 6 122 92 
CKGD 5H 127 133 1H ~48 8~ 134 136 CRllO 935 1 149 ll1 93o 1 150 122 
(.~Oil 551 llo 137 141 552 83 lld 142 CRCO Ydl 2 16¥ 14Y 932 2 170 150 
t~;;i) 555 115 141 143 55o 118 142 14" $ 
'il;Jt) >:H 131) 14l 145 ~56 llO 144 1411 $ ·····························~································· ... 
c~oa 5H 130 145 14 7 560 130 146 148 $ • VtRTICAL ROUS • 
CRO)J St. I 129 147 149 5112 llY 148 150 $ .................................................................... 
tKJ;) Sol 124 151 123 5o4 127 152 lH ' Ci<::JD 565 3'o 153 1l, .'lbb 2S 154 lZb CROU 1150 5 57 5d 
t~Lii) 5117 34 155 12? %8 za 156 130 CROD .. s1 5 59 60" 
C~'JO 5119 3\ 1H 133 910 211 158 134 CKOO 1152 5 61 bZ 
t~~o Hl )', 159 137 972 Zcl 1110 13d Co<UO 653 5 6); 64 
, .. cu STJ )'o 161 141 97 .. 28 162 142 c~oo 1101 1 1 l 1102 1 3 , 
tKtJ'.) 5H 11'1 lol 1 .. ~ S76 117 1o• 144 CROO 1103 1 5 b 110 .. 1 1 ...._ a 
c .. oa 5T7 "I lo5 14~ 9111 9 1~o 146 CRCO 1105 1 9 10 Ll~6 1 11 12 
VOil 57<; 9 16 7 14 7 900 9 li•d L4o CRO:l 1107 1 13 14 1108 1 15 lb 
c~.::o ,d) 96 1H 153 5o4 94 152 154 tROLl 1109 1 17 ld 1110 1 19 20 
t~LJI) :)(J~ 100 153 155 5d lo 95 154 !So CltOO 1111 1 21 Z2 1112 1 23 24 
'"llil SoT 103 155 157 588 Y1 156 15~ CKLII> 1 11J 1 25 26 1114 1 27 28 
c~uo 569 105 157 1>'1 5~0 99 150 160 CROU 1115 1 29 30 1116 3~ 31 32 
lt't~a 591 104 159 161 592 qa 1~0 lbZ tROD 1117 1 33 34 11lcl 1 35 3o 
~'~00 5~3 L•H 161 163 594 96 162 164 CRUD 1019 7 la9 lb9 1020 1 190 170 
,,yl) 5't5 121 1 .. 3 loS 596 121 16\ t .. c. CRUO 1119 1 3T )d 1120 1 39 40 
"",)(.) 5'H 121 11>5 167 ~~d 121 1~1> 1110 CkllU 11~1 1 lo1 .. z 1122 1 43 .. , 
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I'! PC 3 40 3 1.0 3'1 ) -1.0 MPC 3 16't 3 1.0 163 3 -l.i) 
11tt'C 3 42 3 1.U 41 3 ~t.o HPC 3 166 3 t.o Ius 3 -1.0 
:<PC 3 44 3 1.0 4J 3 -1.0 II PC 3 HS 3 1. ~ 1b7 3 -l.J 
"~C. ] 46 3 t.o 45 3 -1.0 KPC 3 170 l 1. 0 lb9 3 -1.0 
'"' 3 4cl 3 1. a 't7 3 -l.Q KVC 3 17Z . 3 1.0 111 3 -1.0 I< PC 3 50 3 1. 0 't9 3 -1.0 MPC 3 lH J 1. 0 17 3 3 -1.0 
IVC 3 52 3 1.~ 51 J -1.0 MPC ] 176 3 1.0 175 3 -1.0 
MPC 3 ~~ 3 1.0 53 3 -1.0 HPC 3 178 3 1.~ 117 ] -1.0 
~-c. 3 56 3 1. 0 55 3 -1.0 HPC 3 ldO 3 1. 0 119 l -1.0 
~t'C. ,l 58 3 1.0 51 3 -1.0 HPC 3 1~2 3 l.U 181 3 -1.0 
!'tii'C l 60 l !. ~ ~9 3 -1.0 M~C 3 16~ 3 1.0 183 ] -1.0 ... ?, l bl 3 1.0 61 3 -1.0 MPC l ldb 3 1. 0 16~ 3 -1 .o 
MPC 3 64 3 1.0 t>3 3 -1.0 ,..,t, 3 IUS J 1.~ ta7 3 -1.0 
H~t 3 66 ] 1. 0 1>5 J -1.0 HI'(; l 190 3 1. il IS!i 3 -1.0 
MPC 3 bd l t.o 67 3 -I. 0 MI'C J 55 3 -•.052 75 3 .3'1 .. +E 
~-c. l 70 3 1.0 b~ 3 -1.0 +( 35 3 ·" 57 3 1.629 +El . .,, 3 72 3 I. 0 7L ;3 -1.0 +E 1 53 3 l.bZ'I 
~PC 3 74 3 1.0 73 3 -1.0 M~C 3 57 3 -4.0H 71 l .38b +0 
14i'C 3 76 3 1. 0 75 3 -1.0 +0 31 3 .. 59 3 1.629 +01 
MVC 3 TO 3 1. 0 11 3 -1.0 +D 1 55 3 l.b29· 
I! PC 3 80 3 1.0 79 3 -1.0 HPC 3 59 3 -4.Ul6 79 3 .3 78 +C 
.~?C l 8Z ] 1.0 81 J -1.0 +C J9 3 ... ul 3 1.629 +C1 
"""' 3 a• 3 l.U ~3 ! -1.0 +Cl 57 3 l.b29 "~c j db 3 1.1) 85 3 -1.0 H~C 3 Ul 3 -4.023 61 J .370 +il 
.M;.tC 3 68 3 1. 0 67 3 -1.0 +!! "" J ·" 63 3 1.629 +ill .. ~, 3 90 3 1.0 d9 3 -1.0 +81 59 3 1. 629 
~PC 3 9Z ] 1.~ 91 3 -1.0 'I PC 3 63 3 -4.02 63 3 .362 •• MPC J yt, 3 1. 0 .93 ] -1.0 +4 4l 3 .4 65 3 1.629 •.U 
HPC 3 9o 3 1.0 95 3 -1.0 +AI 1>1 3 1. 62'1 
HPC 3 9d 3 loO 97 3 -1.0 • ~;>(. 3 102 3 1. 0 101 3 -1.0 ·····•·•····•·•··•······•·····•··············•·•·•··•·•····••··••· !I"I'C 3 lOb 3 1.0 105 3 -1.0 • • OMITTED ~EG~EES OF fREEO!l1< • HPC J 110 3 1. 0 1C9 3 -1.0 • ···························~······································ KPC 3 11~ 3 1. 0 llJ 3 -1.0 $ ,.., ) 116 3 l.Q 115 3 -1.0 OMIT! 1 71 79 ,;o 81 83 9d 101 •AAA' 
'"' 3 ue 3 1.0 117 3 -1.0 •4AA 102 105 106 109 110 129 130 lll •AA& I' PC 3 120 3 1.~ 119 3 -1.0 +AAd lH 137 138 
•?C l 122 3 1.0 121 3 -l.Q CMirt 1 1 THRU 15 ,.., l 124 3 1. 0 12] 3 -1.0 O~ITl 1 85 THRU 93 
I'! PC 3 126 3 1.0 .125 3 -1.0 0!41 T 1 1 95 THRU ~7 
~PC ) ll~ 3 1.0 12~ 3 -1.0 C)<JT 1 I 1!3 THP.U l2b 
;~tiC 3 ll< 3 1.\l 133 3 -1.0 C~l I 1 1 141 THkU l~J 
~PC 3 13<1 3 1.0 137 3 -1.0 0>11 I 1 1 1 ~J TH~u lo2 
~PC 3 l4Z 3 1.0 141 3 -1.0 OMIT I 1 lb5 THRU 190 .. , 3 .lH J l. 0 143 3 -1.0 Wll Tl 2 'It 101 102 105 lOb .109 110 +IU 
PWC 3 1~1> l 1.0 145 3 -1.0 +tH!8 lZS 129 130 1Jl 13'1 U7 Uil 
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DYNAMIC ANALYSIS - F84 WING - NO DAMAGE JUNE 3, 1976 NASTRAN 11/22173 PAGE 39 
COI'IDENSED MASS MATRiX - 82 X 82 
R E A L E I G e N V A L U E S 
MODE EX TRACT I;JN EIGENVALUE RADIANS CYCLES GENERALIZED GENERALIZED 
NO. ORDER MASS s u FF r,ess 
1 82 l. 9l4282E 03 4. 3 752 52E 01 6.96343 DE 00 5.28c2llE-Ol 1.0ll93DE 03 
2 81 2.143927E 04 1.4642 15E 02 2.330371E 01 3. 9452 03E-O l 8.4582Z3E 03 
3 80 4.326591E 04 2.0800 46 E 02 3.310497E 01 4.890236E-Ol 2. ll5805E 04 
4 79 1.199669E 05 3.46 3625E oz 5.512532E 01 4. 549053E-01 5.457359E 04t 
5 78 2.404&98E OS 4.903975E 02 7.S04'H9E 01 o.o o. 0 
6 77 2.7l56!>4E 05 5.2ll2C4E 02 a. Z93BS9E 01 o.o o.o 
7 76 4.015105E 05 6.33o4d7E 02 1.ooa,,e3E oz o.o o. 0 
8 75 6. bS3 Cll9E 05 8.302'•63E 02 1.321378E 02 o.o o.o 
9 74 7.0&5ilO&E 05 a.~.ose 351:: 02 1.337oJOE 02 o.o o.o 
10 73 1.0532 75E Ob 1.o2ozne 03 1.63339 5E 02 o.o o. 0 
11 72 1.2031 73E Db l.09b892E 03 1. 745759E 02 o.o o.o 
12 71 1.411073[ Oo 1.ltl7886E 03 1.8'J0580t: 02 o.o o.o 
13 70 1. 68 o5 06E 06 l.299425E 03 Z.Ob9lOOE 02 o.o D. 0 
lit ()9 1.915360E Ob 1. 3S3965E 03 2.202&50E 02 o.o o.o 
15 68 2.0~1079E 06 1.432159E 03 2.279 352E 02 c.o o. 0 
16 o7 2.2ol925E Db 1. 5106 C'•E 03 2.404202C: 02 o.o o.o 
17 be 2.49o592E 06 1.580&<;t,E 03 2.515752E 02 o.o o.o 
18 b5 2.723'192E 06 1.b504~21: 03 2.626775E 02 o.o o. 0 
19 64 3. 53324 7E 06 1.87'1oS3E 03 2.9'Jt&24E 02 o.o o.o 
20 63 3 .95767tlE 06 l.989391E 03 3.lb6213E 02 o.o 0.0 
21 62 4.09ob80E or, 2.024520E 03 3.222122E 02 o.o o. 0 
22 61 4.823832[ or, 2.19b322E. 03 3.'.'75554E. 02 o.o o.o 
23 bO 5.205:.J7bE Ob 2.2i:ll464E 03 J. fdl0&2E 02 o.o o.o. 
24 59 5. 82 952 4E Db 2. 414'•41 E 03 3.84UOvE 02 o.o a. o 
25 58 6.033488E 06 2. 4563 16E 03 3.90934 GE 02 o.o o.o 
26 57 b.629173E or, 2.57471oE 03 4.0977'! lE 02 o.o o.o 
21 56 7.1.22239E 06 2.668752E 03 4.247451E 02 o.o 0.0 
28 55 7.399129E 06 2. 720134E OJ 4.329229E 02 o.o o.o 
29 54 6.ll3650E Db 2.84844/E 03 4.53344 5E 02 o.o o. 0 
30 53 8.799043E 06 2.96u31SE 03 4.721042E 02 o.o o.o 
31 52 9.402t.48E 06 3.06b3 74E 03 4.8S02SbE 02 o.o o.o 
32 51 1.033812E 07 3.2152'l4E 03 5.117300E 02 o.o 0'. 0 
33 50 1.105548[ 07 3.3249 79E 03 5.291~66E 02 o.o o.o 
34t 4S l.l61l35E 07 3.416336E 03 5.437268E 02 o.o o.o 
35 411 1.44454 7E 07 3.S00720E 03 b.049033E 02 o.o o. 0 
36 47 1.538784E 07 J.S22733E OJ b.243225E 02 o.o o.o 
37 46 1.6052134E 07 4.00o599E 03 b.31b702E 02 o.o o.o 
38 45 l.b28740E 07 4.0357b5E 03 6.42312 DE 02 o.o o.o 
39 44 1.97133 3E 07 4.3258SlE 03 6.118486 BE 02 o.o o.o 
40 43 2.047730E 07 4.525ltl4E 03 7.202053E ·02 o.o ·o. o 
41 42 2.075o51E 07 4.555930E 03 7.2509BbE 02 0 .o o.o 
42 4t1 2.29870lE 07 't. 7944 77E 03 7.b30647E 02 o.o o.o 
lt3 40 2.303090E 07 4.799051E 03 7.637927E 02 o.o o. 0 
co 
DY~AMIC ANALYSIS- f84 WING- NO DAMAGE 
CONDENSED MASS 11A TR lX - 82 X 82 
R E A L 
MODE EXTRACTION EIGENVALUE RADIANS 
NO. CRDER 
lt4 39 2.347344E 07 4.8449 41 E 
45 38 2.368835E 07 4.867066E 
46 37 2.42 7258E 07 4.926719E 
47 36 2. 4'123 79E 07 4.9923 75E 
48 35 2.591>179E 07 5.095273E 
49 34 2.8C2462E 07 5.293828E 
50 33 2.860986E 07 5.348816E 
51 32 2.684963E 07 5.371164E 
52 31 3.116019E 07 5.582133E 
53 30 3.27.B5CE 07 5. 721320<: 
54 2'il 3.486lo9E 07 5.9043 SSE 
55 28 3.787517E 07 6.l542dlE 
56 27 4.079338E 07 6.3 86969E 
57 26 4.290l4lE 07 6.5't'i9l~E 
sa 25 4. 312 23 OE 07 6. 56& 1 sa E 
59 24 4.4~191 7E 07 6.672270E 
60 23 4.596325E 07 6.779621E 
61 22 4. 64 94 ':16E 07 6.8Ul723E 
62 21 4. 709453E 07 b. Eo2547E 
63 20 4.915296E 07 7.0ll.)9l8E 
64 19 4.9683l~E 07 7.048629E 
65 18 5.221502E 07 7.2259SuE 
66 17 5.624797E 07 7.t,99863E 
67 16 5. 7431 09E 07 7.578332E 
68 15 6.112654E 07 7.818348E 
69 14 6.389307E 07 7.9933UE 
70 13 6.513670E 07 8. 10 7816E 
11 12 &.672o06E 07 8.168602E 
12 11 6. 74&ll~'•E 07 8.213922E 
73 10 7 .963438E 07 8.9.::'38C9E 
74 9 8.052ou2E 07 6.973629E 
75 8 O.l0o74'1E 07 9.0C48~9E 
76 7 s.4oo866E 07 9.202o45E 
77 6 II.I:J16979E 07 9.389879E 
78 5 9.04l6l6E 07 9.508742E 
79 4 1.051744E 08 l.025546E 
80 3 1.145709E 08 l.07037i!E 
81 2 l.290095E 08 1.135623E 
82 1 1.605620E 08 1.267l30E 
E ' G E N V A L U E s CYCLES 
03 7.710964E 02 
03 7. 74617 7E 02 
03 7. 641 tl6E 02 
03 7.94'j613E 02 
03 B.l09380E 02 
03 8.425391E 02 
03 6.512905E 02 
03 8.548506E 02 
03 8.864241E 02 
03 9.105764E 02 
03 9. 397136E cz 
03 9.794844E 02 
03 1.0165loE 03 
03 l.042452E 03 
03 l.045l32E 03 
03 1. 06192 SE 03 
03 l.079010E 03 
03 1.08~233E 03 
03 l.092208E 03 
03 l.ll5822E 03 
03 1.121S24E 03 
03 1.150053E 03 
03 1.193640E 03 
03 l.ZOo129E 03 
03 1. z-.432 9E 03 
03 1.27217 5E 03 
03 1.290399E 03 
03 l.300073E 03 
03 1.3072d6E 03 
03 l.420268E 03 
03 l.421ll98E 03 
03 1.43Jlo8E 03 
03 1.464646E 03 
03 1.494446E 03 
03 1.5133&4E 03 
04 1. 63220 7E 03 
04 1. 703560E 03 
04 1.807719E 03 
04 2.01b701E 03 
JUNE 3, 1976 NASTRAN 11/22/7~ PAGE 
GENERALIZED GENERALIZED 
MASS STiff NESS 
o.o o. 0 
o.o o.o 
o.o o.o 





o.o o. 0 
o.o o.o 
o.o o.o 
o.o o. 0 
o.o o.o 
o.o o.o 
o.o o. 0 
o.o o.o 
o.o o. 0 
o.o o. 0 
o.o 0.0 
o.o o. 0 
o.o o. 0 
o.o o.o 
o.o o. 0, 
o.o o.o 
o.o o.o 
o.o o. 0 
o.o o.o 
o.o o.o 
o.o o. 0 
o.o o.o 
o.o o. 0 
o.o o. 0 
o.o o.o 
o.o o. 0 
o.o o.o 
o.o o.o 






DYNAMIC ANALYSIS- F84 WING- NO DAMAGE 
CONDENSED MASS MATRIX - 82 X 82 




































































































































-1.9 8455 OE-02 
R E A L E I G E N V E C T 0 R 
TZ 


































































































































































































































-7. 04 6 57 8 E-0 4 
2.122998E-C3 
-2 .3o 1oan:-o" 


























1. 27 3023E-03 
-4.ll3d46E-03 
























































DYNAMIC ANALYSIS - F84 WING - NO D~MAGE 
CO~CENSEO MASS MATRIX - 82 X 62 





































































































































R E A L E I G E N V E C T 0 R 
TZ 
-3.56 0771E-O 3 
4. 130854E-04 













-5.98 20 82E- 0 3 
-1. 54153oE-03 
-2. 376748E-03 
-5.95 3 5 73E-O 3 
-l.!Jll245E-03 


























3 • 8 0 77 5 7 E- 0 1 


















1. tJ3 18'1 OE- 01 
1.882067E-ll1 

















- 5. 945259E-02 
S.945259E-OZ 
6. 4222 99E- 02 
JUNE 
































































































































































































































DYNAMIC ANALYSIS - F84 WING - NO DAMAGE 
CONDENSED MASS MATRIX- 82 X 82 
EIGENVALUE j 1.914Z8ZE 03 
POINT I D. TYPE Tl 
187 G -2.Z7Z416E-03 
188 G 4.591044E-03 
169 G 1.619910E-03 
190 G 1. 761851E-03 
.191 G 0 .o 
1'i2 G o.o 
193 G o.o 
194 G o.o 
R E A L EIGENVECTOR 
T2 T3 
5.19949ZE-04 -1. 7675't4E-OZ 
7.50l440E-04 -1.76751t4E-02 




o. 0 o.o 
o.o o.o 
JUNE 3t 1976 NASTRAN ll/22173 PAGE 
N 0 • 1 
DYNAMIC A:-IALYSIS - F84 WING - NO OA.MAGE 
CONCENSEO MASS MATRIX - 82 X 82 




























































































-1.0492 7d E-02 








































R E A L E 1 G E N V E C T 0 R 
12 
-1.380964E-02 





































1. 51.209 7E -02 
-1.756953E-O 1 
l. 259605E-02 













































-b. 74 7544E-02 
JUNE 






























































































-5.5 9649 2 E-O 3 
3.227tooe-oz 
-4.363?40E-04 
2. 54 7408E-02 
9.4'•5384E-03 
1.59204'lE-02 






















































7 .6l72U /E-03 



























-2.07 72 74E-01 
-3.6o5209E-Ol 







3. 39S3 llE-01 
3.395371E-Ol 






























DYNAMIC ANALYSIS- F84 WING- NO OA~AGE 
CONDENSED MASS MATRIX - 82 X 82 































































































1. 71.9 32 2E-02 
1. ~345'•UE-03 
4.275743E-02 
-9 .75 1t9& 7E-03 
2.2 .. 5482E:-02 
-4.701471E-03 














-3.40745 7E-O 3 
2.73't203E-02 


























-1 • 0 5 8 8 73 E-O 4 
-8.244324E-02 







-2. Ol::ll COE-02 
1.22159<JE-02 





























































































































































































































































-2. 8 2 4 55 1 E- G 1 
-3. csasoaE-Ol 
-3. 08850!>E-Ol 




































OYNAMfC ANALYSIS- F84 WING- NO.QAMAGE 
CONDENSED MASS MATRIX - 82 X 82 
EIGENVALUE f 2.1~3921E 04 
POINT 10. TYPE Tl 
187 G 1. 46 9643E-OZ 
188 G -2.180431E-03 
lB9 G s.tlS6609E-03 
190 G 7.7507J5E-03 
191 G o.o 
192 G o.o 
193 G o.o 
194 G 0 .o 
R E A l E I G E N V E C T 0 R 
T2 T3 
1. 084239E-02 -Z.46416BE-02 
-z. 551 777E-03 -2.464l68E-OZ 




o. 0 o.o 
o.o o.o 
JUNE 3. 1976 
N 0 • 2 
NASTRAN 11/Zi/73 PAGE 51 
co 
co 
DYNAMIC ANALYSIS - F84 WING - N~ DAMAGE 
CONDENSED HASS MATRIX- 82 X 82 
EIGENVALUE j 4.326591E 04 








































































































3.9 7 2035E-02 
-4.78:j591E-02 

































-1.6419 UE-0 1 





- 1. 64 5 b 7lt E-O 1 
-2.915621E-02 
-1.51106 7E-0 1 
-1. S!l0o77E-02 
-l.604079E-,.Ol 
-1.'t535 05 E-O 2 
-1.65567CE-Ol 











-1.288~0 lE-O l 
-7.58ZIH9E-02 
-9.726280E-02 




























































































































































































































-9. 000639t-O 2 
-Z.669954E-02 




























































DYNAMIC ANALYSIS - F84 W[NG ":';.....~Q..JlA/!!AGE 
CONDENSED MASS MATRIX - 82 X 82 
























































































































-3.55 8331 E-02 
3.84530'1E-02 






































-7. l3 l 56 5 E- 0 2 
-2.6 736 77E-02 
-6. 3740 73E- 02 

























































































































































































































-1. 329983!:-0 3 



































































DYNAMIC ANALYSIS- FBft WING ~ .• liO. DAMAGE JUNE 3o 1976 NASTRAN lUZ.Z'/'1'3 PAGE 56 
CC~DENSEO MASS MATRIX - 82 X 82 
EIGENVALUE • 4.32659lE 04 
R E A L E 1 G E N V E C T 0 R N 0 • 3 
POINT 10. TYPE Tl TZ T3 
187 G -1.533735E-03 3.553339E-03 -3.ll7509E-OZ 
188 G l.309499E-OZ 3.864565E-03 -3.ll7509E-02 
189 G 7. 75414CE-03 6.4625llE-03 -5.562136 E-oz 
190 G 8 .I>OOSlSE-03 5. 2066 7lE-03 -5. 562l36E-02. 
191 G o.o o.o o.o 
192 G o.o o.o o.o 
193 G 0 .o o.o o. 0 
194 G o.o o.o o.o 
DYNAMIC ANALYSIS - F84 WING . .., NO •. OAMAGE 
CG~DENSEO MASS MATRIX - 82 X 82 
EIGENVALUE t l.199669E 05 




























































































































































-5.6 78'• lBE-02 
7.46303 ZE-0 2 
-5.19LB3'tE-02 





























































2.1 740tl4E- 01 
JUNE 

































































































































































































































DYNAMIC ANALYSIS - F84 W.li\IG ,.,. N.O. OAMACE JUNE 3, 197& NASTitAril 'HTiZ/"71 PAGE 59 
CONDENSED MASS MATRIX- 82 X 82 
EIGENVALUE li 1o199b69E 05 
R E A L E I G E N V E C T 0 R N 0 . 4 
POINT IC. TYPE Tl TZ T3 POINT !D. TYPE Tl TZ T3 
87 G -2.304812E-02 3.135'l22E-02 l.916354E-Ol 14'' G 7.615335E-03 -4. 673264E-02 -4.415938E-Ol 
88 G 3.o2647JE-02 3. 006777E-02. l.9l6354E-Ol 145 G -3 .6u989 ZE-0 3 4. 279S84E-02 -5.404232E-Ol 
89 G -l.943603E-02 3.l40SS4E-02 l.i397l75E-Ol 146 G l.l09809E-02 -3.433333E-02 -5.404232E-01 
90 G 2.9595llE-02 2.945164E-02 l.897175E-Ol 147 G -2.246271E-03 z. 73541!.2-02 -6.338279E-Ol 
91 G -6.53~50BE-03 3. 08999:JE-02 1.876969E-Ol 148 G 8.247953E-03 -2.392667E-02 -6.3:3o279E-Ol-. 
92 G ':i.6541&7E-03 3.020319E-02 1.!l76969E-Ol 149 G 3.989443E-03 1. 028264E-OZ -11.894191E-01 
93 G -1.6636b7E-02 1. 7 8 7 t, 9 2 E -0 2 1.224695E-01 150 G 4.127532E-03 9.558543E-04 -6. 894191E-01 
94 G 5.725332E-05 6.284523E-02 1. 22 1t&95E-Ol 151 G -l.'•28572E-02 2. 364486E-02 -1. 562354E-03 
95 G -1.S3Dl3ZE-02 S.05833JE-02 l.80535H-01 152 G 2.00357'0E-02 -3.0336JOE-02 -1. 562354E-03 
96 G l.£93& 7lE-02 -3. 490J<>ZE-04 1. 805354E-01 153 G -1.13'15 l4E-02 3.01337BE-o2 -6.139603E-02 
97 G -1.571421E-02 5.3673&8E-02 1.263722E-Ol 154 G 1.2'.1&350E-02 -3.464468E-02 -6.139603E-02 
98 G 5.0'1&670E-03 -6.039150 E-O 3 1.2637 22E-01 155 G -1.0105'>5E-02 3.o0916uE-02 -l.221746E-Ol 
101 G -2.111085E-02 5.656096E-02 6.9D9662E-.02 156 G 9.152502E-03 -3.91ll59E-02 -1.22l746E-01 
102 G 5 .960200E-03 -1.123930E-02 6.90966ZE-02 157 G -l:l.3't06&1E-03 4.138826E-02 -l.84)&73E-01 
103 G -3. 6Z266lE-O 3 2.669055E-02 2 .3ll0 12 ~-0'• 158 G 6.34J4'1~E-03 -4.311375E-02 -l.845673E-Ol 
105 G -1.1:l74936E-02 b.098091E-02 8.222573E-03 159 G -5.712092E-03 4.597631E-02 -2.487B91E-Ol 
106 G 3.13SI:ll8E-03 7.707909£-03 6.222573E-C3 160 G 5.383305E-03 -4.602834E-02 -2.487991E-01 
107 G -2. 13 53 42 E- 0 3 1. 582626E-0.2 -7.42487?E-02 161 G -l.853632E-03 4.910221E-02 -3. L52797E-Ol 
109 G -2.520471E-02 6.081315E-02 -6.81 T7 22E-02 162 G 2.1:l46288E-03 -4.8246~4E-02 -3.15279 7E-ot· 
110 G 1-1552861:-02 3.966592E-OJ -6.817722E-02 163 G 1.333656E-OZ 5.!l63'>57E-02 -3.678372E-01 
113 G -2. 754578E-02 5. 70175uE-02 -l. 592l'-9E-Ol' 164 G -8.22990SE-03 -5.673696E-02 -3.876J12E-01 
114 G 2 .587648E-02 -4. 54088SE-02 -L. 592169E-01 165 G 3.212t!75E-03 4.586553E-02 -4.7953 74E-Ol 
115 G -3.198432E-02 5. 4 57 6 17 E-O 2 -2.427757E-01 166 G 1.16ll<JOJE-03 -4. 37592-}E-02 -4.798374E-01 
116 G 4-B06675E-02 -4.243895E-02 -2.427757E-Ol 167 G 3 .Bt•40 llE-03 3.32638&E-02 -5. 709736E-Ol 
117 G -2.39412llE-02 4.20 l686E-O 2 -3.323367E-Oi 168 G 5.964476E-04 -3.096393!:-02 -5.709736E-Ol 
118 G 3.432738E-02 -2.1:l5975'lE-02 -3.323367E-01 169 G l.!lt!0591E-03 6.2920COE-03 -6.6l2358E-Ol 
119 G -1.830789E-02 2. 812894E-02 -4.12304 5E-OL 170 G 4.367649E-04 -4.529797E-03 -6.6L2351:lE-OL 
120 G 2.40247&E-02 -1. 736387E-02 -4.123045E-Ol 171 G -1.0851l5E-02 1. 891559E-02 .-l.4tlo939E-03 
121 G -5. 69UJ6'•E-03 1.312573E-02 -4.593037E-Ol 172 G 1.5 2271 7E-02 -2. 4308 BOE-02 -1. 4d6989E-03 
122 G 5. 742893E-03 3.447083E-03 -4. 5930~ 7E-01 173 G -1>.3959291:-03 2. 3573COE-0 2 -3.9l3923E-02 
123 G -1.581:l262E-02 4o642993E-02 3.50948 9E-02 174 G 8.6t7472E-03 -z.e87'>99E-oz -3.9l3'123E-02 
124 G l.9BLh9E-02 -2.415191E-02 3.509489E-02 175 ·G -2.6'>1683E-03 2.134591E-02 -1.35752\JE-02 
125 G -1.5260401::-02 4. 9!HHI24E-02 -4.205016E-02 171> G 3.07 5J40E-03 -3.20000dE-02 -7 .357520E-02 
126 :; 1·'•49931E-02 -3.212854E-02 -4.20501bE-02 177 G 2.4080d2E-03 3. 09515ZE-.J.2 .:.J.,.040350E-Ol 
129 G -1.48263oE-oz 5. 494457£-02 -1.215o97E-Ol 178 G -2 .6B0936E-03 -3.42486'JE-02 -1.040350E-01 
130 G 1.5!l5967E-02 -4.040997E-02 -1.215697E-01 179 G 9.037402E-03 3.379940E-02 -1.300013 E-01 
133 G -1. 703586[-02 5.785350E-oz -2.01772~E-01 180 G -6.786704E-03 -3. 52ZO'iJE-02 -l.3000_18E-Ol 
134 G 9.120677E-03 -4.58217 2E-O 2 -2.01 7725E-01 181 G 1.490004E-02 3.3~9d33E-02 -1.504540E-01 
137 G -1.504188E-02 5. 728568E-02 -2.817072E-01 182 G -1.3l4295E-02 -3.267722E-OZ -1.504540E-01 
138 G 1.011515E-02 -4.735259E-02 -2.817072E-01 1tl3 G 4 .l:l01162E-03 2. 000375E-02 -1.653095E-Ol 
141 G -1.21>8 730E-02 5.521742E-OZ -3.6093 76E-Ol 184 G -2.7981otlE-03 -l.IH2320E-02 -1.653095E-01 
142 G 2 .239411E-OZ -4.66620 5E-O 2 -3.609376E-Ol ld5 G 4.257236E-03 4.559812€-02 -2.964329E-Ol 
H3 G -1.024695E-03 5.50144lE-OZ -4.41593BE-Ol 186 G -6.367252E-04 -4.3034bOE-02 -z. 964329E'-Ol 
\.0 
w 
0YNA.'11C ANALYSIS- F84 WING_,., NO DAMAGE 
CONDENSED MASS MATRIX - 82 X 82 
EIGENVALUE I l.l99oo9E 05 
POINT I D. TYPE Tl 
187 G 3.345566E-03 
168 G 3.692759E-04 
189 G 3.353158E-03 
190 G 1.855826E-03 
191 G o.o 
192 G o.o 
193 G 0 .o 
l91t G o.o 
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AQ~ITIO~Al UULK JATA FOR 
• 
F eo WIN~ PROJ~CT- UNDAMAGtU WING 
CU~JcNSEU MASS MATKIK - 17 X 17 
' 1 ··········································~······················· 
1 
J 






[JM IT 1 





































9 11 IS 17 
27 29 31 35 
4] <1 49 51 
75 77 79 ~1 
91 93 '17 101 
117 119 121 125 
141 1'>5 1'<7 1'>9 
159 161 105 11>7 
171 179 161 1H 
DYNAMIC ~ALYSIS- ~8~ WING - NO DAMAGE MAY 27o 1976 NASTRAN 11/22173 PAGE 31 
CONDENSED MASS MATRIX- 17 X 11 
R E A L e 1 G E NVALUES 
llODE EXTRACTION EIGENVALUE RADIANS CYClES GENERALIZED GENERALIZED 
MJ. ORDER KASS STIFFNESS 
1 11 1.915057E 03 4.376137E 01 6.961o839E 00 5.282393E-01 1. 011608E 03 
z 16 Z.l58105E O.lo 1. 469049E 02 z.33ao&5E 01 3.905166E-Ol 8.427758E 03 
3 15 't.369H8E 04 z.o9033oe 02 3.326863E 01 6.133770E-Ol Z.942306E 04 
.• 4 ~~ 1.246784E 05 3.530984E 02 s.619736e 01 3.980706E-01 4.96308ZE 04 
5 13 2.784779E 05 S.2711COE 02 8.'398766E 01 o.o o.o 
6 12 2.939069E OS 5.42131BE 02 8.62B297E 01 o.o o.o 
1 11 6.S'tl221E 05 8.087781E 02 l.Z87211E 02 o.o o.o 
8 10 a.oo2711E 05 8.945786E 02 1.423166E 02 o.o o.o 
9 9 1.3S7331E 06 1.18Z088E 03 l.88135lE 02 o.o o. 0 
10 8 1.664125E 06 1.290010E 03 z.osJu se 02 o.o o.o 
11 1 Z.l85713E 06 1.478436E 03 Z.353004E 02 o.a o.o 
12 6 3.057087E 06 1. 7't81t 53E 03 Z.782749E 02 o.o . o. 0 
13 5 3.~86708E 06 1.867273E 03 Z.971855E oz o.o o.o 
14 4 6.046ZOO.E 06 2.458902E 03 3.913464E 02 o.o o.o 
15 3 7 .722652E 06 2. 178966E 03 4.422861E 02 o.o o.o 
16 z 9.436723E 06 3.C71925E 03 4.889121E 02 o.o o.o 
11 1 8.115483SE 07 9.41001ZE 03 l.ft97650E 03 o.o o.o 
DYNAMIC ANALYSIS - F8~ WING - NO DAMAGE PlAY 27. 1976 NASTRAN 11/22173 PAGE 39 
CONDENSED PlASS PIATR IX - 17Xl7 
EIGENVALUE t 1.915057E 03 
R E A L E IGENYEC T 0 R N 0 • 1 
POINT 10. TYPe Tl TZ T3 POINT I D. TYPE Tl rz T3 
1 G 1.196~96E-OZ -1. 504230E-03 -l.OOOOOOE 00 ~· G -Z.652879E-oZ -z. 733996E-o3 -6 .9Z6513E-Ol 2 G -2.085740E-02 -4.279751£-03 -1.000000E 00 45 G 1.9 52203E-02 1.222451E-03 -6.96186ZE-Ol 
3 G 1. 468344E-OZ -1.228517E-03 -9. 170063E-01 46 G -2.5537~7E-OZ -Z.607511E-03 -6. 961862E-Ol 
" G -2 .316152E-02 -4.240 29 3E-O 3 -9. 770063E-Ol 47 G 1.438182E-02 7.223513E-t)lo -6 .9-96140E-Ol 5 G 1.671481E-02 -1. 035903E-03 -9.533699e-oi 48 G -1.971816E-02 -2. 09330CE-03 -6.996l40E-Ol 
6 G -2.4 79183E-02 -4.127413E-03 -9.533699E-Ol 49 G 9.825144E-03 2.557978E-04 -1 .C27ZOOE-Ol 
7 G 1.87li905E-02 -8.28341tlE-04 -9.297289E-Ol 50 G -1.~58735E-02 -1. 7l6937E-03 -1 .027200E-Ol 
8 G -2.6411 02E-02 -3.99638 3E-03 -9.297289E-Ol 51 G 1.137918E-03 -3. 759617E-04 -7.044535E-Ol 
9 G 1.932176E-02 -6. 874958E-04 -9.060643E-Ol 52 G -5.H6188E-03 -9.026383E-Oit -1 .044535E-Ol 
10 G -2.64609ZE-02 -3.7U3143E-03 -9.060643E-Ol 53 G 1.4724ZOE-02 1.83206SE-03 -5.126265E-Ol 
11 G 1.901588E-02 -5.154943E-04 -8.823503E-Ol 54 G -2.346027E-OZ -7.0688'i7E- 04 -5.126265E-Ol 
12 G -2.561557E-02 -3.S55756E-03 -8.823503E-Ol 55 G 1.6 5&33CE-OZ 2.276649E-03 -5.l96795E-Ol 
13 G 1.291285E-OZ -3.813950E-04 -8.415495E-Ol 56 G -2.499034E-02 -1.180695E-03 -5.19679SE-Ill 
1~ G -2.195729E-02 -3.269oSZE-03 -8.4l5495E-Ol 57 G 1.865165E-02 2.579492E-03 -5.250363E-01 
15 G 1.55Z819E-02 -1. 7964lt9E-O 4 -8.444365E-Ol 58 G -2.6 7l906E-OZ -1.56Z518E-Ol -5.250362E-01 
16 G -2.412255E-02 -3.47lll9E-03 -8.'t44365E-01 59 G 2.029828E-02 2.639286E-03 -5.294274E-01 
17 G 1.719414E-02 -1.508 77 4E-O 5 -8.473107E-Ol 60 G -2.821412E-OZ -1. 7136llE-03 -5.294273E-Ol 
18 G -2.532017E-02 -3.576427E-03 -8.473107E-01 61 G 2.024525E-02 2.450430E-03 -5.330716E-01 
19 G 1.897601E-02 Z.005885E-05 -8.501500E-Ol 62 G -2.76422 OE-02 -1.590442E-03 -5.330715E-01 
20 G -2.666480E-02 -3.673688E-03 -8.50150DE-01 63 G 2.004039£-02 z. 215477E-O 3 -5.357966E-Ol 
21 G 1.9Z2444E-02 -1.247032E-05 -8.529814E-Ol 64' G -2.663551E-02 -l.405017E-03 -5.357965E-Ol. 
22 G -2.640691E-OZ -3.644999E-03. -8.52981'tE-Ol bS G 2.024958E-02 z.t207'ise.;.o3 -5.369l21E-01 
23 G 1.929550E-02 -S.7085BZE-05 -8. 557738E-01 66 G -2.6l1014E-OZ -1'.338765E-03 -5 .369l21E-Ol 
24 G -2.592950E-02 -3 .607691E-03 -8.557738E-01 67 G 1. 45603 9E-02 1.. 7465&1E-03 .. S.401629E-01 
25 G 1.8Z9772E-02 -1. 858286E-04 -a. 585929E-Ol 68 G -1.9o8u27E-02 -9.447713E-04 -5.40l629E-Ol 
26 G -2.4351l82E-02 -3.484031E-03 -8.585929E-01 69 G 9.956073E-03 1.319467E-03 -5.lo33480E-Oi 
27 G lo416573E-02 -5. 33642 9E-04 -8.295658E-Ol 70 G -l.440C29E-02 -6.131951E-04 -5.433480E-Ol 
28 G -1.959314E-OZ -2.917951E-03 -8.295658E-Ol 71 G 9.920Z85E-04 6.93574~E-04 ·-5.45196 BE-01 
29 G 9.540331E-03 -z. 313709 e-o 4 -8.0Z6970E-D1 72 G -s .1 06Dose-o3 2.242004E-04 -5.to5196SE-Ol 
30 G -1.436780E-02 -1.927578E-03 -8.026970E-Ol 73 G 1.413106 7E-02 3.650554E-03 -3.635244E-01 
31 G l.()SlOoOE-03 -1.43854~E-03 -7.867482E-Ol 74 G -2.199617E-02 -1.0113't9E-03 ...;.3.635244E-01 
32 G -S.340233E-03 -1.878ZSOE-03 -7.867482E-01 75 G 1. &o0462E-02 3.8853CSE-03 -3.648l46E-01 
33 G 1.411954E-02 1.016187E-03 -6.757616E-01 76 G -2.498970E-02 -l.Z12018E-03 -3.648146E-01 
34 G -2.318548E-OZ -2. 3o9841E-03 -6.7576l6E-Ol 77 G l.82SJ.63E-02 4.105449E-03 -3.659469E-01 
35 G 1.636376E-02 1.240743E-03 -6.791Z92E-Ol 78 G -2. 748284E-02 -1.4008<;7E-03 -3.659469E-Ol 
36 G -2.498291E-02 -2.537199E-03 -6.791292E-01 79 G lo8't9718E-02 4.205916E-03 -3.671255E-01 
37 G 1.884190E-02 1.451246E-03 -6.824906E-01 80 G -2.684782E-02 -1.361726E-03 -3.6 71255E-Ol 
38 G -2.706032E-02 -2.756256E-03 -6.8Z't906E-Ol 81 G l.882016E-02 lt.230570E-03 -3.683125E-01 
39 G 2.0523 76E-02 1. 5701t64E-03 -6.85843 7E-Ol 82 G -Z.626419E-02 -1.295072E-03 -3-o683125E-01 
~0 G -z .azzo4 1e-o2 -2.8960l4E-03 -6.85843 7E-01 83 G 1.8900HE-02 to.266769E-03 -l.697192E-01 
41 G 2.023929E-02 1.483136E-03 -6.892182E-Ol 84 G -2.5 71439E-02 -1.321000E-03 -3.697192£-01 
42 G -2.7'tlt7Z6E-02 -Z.836951E-03 -6.89Zl82E-Ol 85 G 1.816912E-02 lt.220638E-03 -3.713309E-01 




OYNAHIC ANALYSIS - F84 WING - NO DAMAGE 
CONDEf<ISED MASS MATRIX - 17 X 17 
EIGENVALUE I l.915057E 03 
R E A L e 1 G 
·POINT 10. TYPE- Tl T2 
187 G Zo270198E-03 -5.116090E-04 
188 G -4.577565£-03 -7.515252£-04 
189 G -1.614050E-Q3 -1.534101E-03 
190 G -1.75068SE-03 -6.b1918ZE-04 
191 G o.o o.o 
192 G o.o o.o 
193 G o.o o.o 
194 G o.o o.o 
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DYNAMIC ANALYSIS - F8~ WING - tiO DAMAGE flAY 21. 1976 NASTRAN 11HoiU-l3 PAGE lt4 
CONDENSED MASS MATRIX - 17 Xl7 
EIGENVALUE t 2.158105E Olt 
R f A l E IGENVEC T 0 R N 0 • 2 
POINT ID. TYPE Tl T2 T3 POINT 10. TYPE Tl T2 T3 
1 G -7.34427ZE-03 -l.Z80845E-OZ l.OOOOOOE 00 44 G 4.084556E-OZ -1.6788Z8E-Ql -6.88896ZE-OZ 
2 G 3.906329E-02 -l.lt03438E-Ol l.OOOOOOE 00 ItS G · -1.219314E-OZ it. 745897E-03 -z. 074Z01E-Ol 
3 G -l.070336E-02 -2.245676E-03 8. 317533E-01 46 G 3.951515E-OZ -l.640008E-O 1 -Z.074201E-Ol 
4 G 4.200972E-DZ -1.51Z087E-Ol 8.317533E-01 ~1 G -S.&lZlOitE-03 -1.50698ZE-OZ -3.62937U-01 
5 G -1.274807E-OZ 5. 809139E-03 6.634890E-Ol ~8 G 3 .214007E-OZ -1. 426141E-O 1 -3.6293HE-Ol 
6 G 4.3 735 75E-OZ -1.59465:3E-Ol 6.634890E-Ol 49 G -4.537799E-04 -3.54H60E-02 -5.098607E-Ol 
7 G -l.485422E-02 1.371853E-OZ 4.957167E-Ol 50 G 2. 52 7493E-02 -1.264066E-Ol -5.098b07E-Ol 
8 G lt.518471E-OZ -l.617965E-Ol 4.957167E-Ol 51 G 9.412721E-03 -6.463569E-OZ -5.911210E-Ol 
9 G -1.50126 7E-02 l.it87633E-02 3.284669E-Ol 52 G 1-5757471:-02 -8.848315E-OZ -5.911210E-Ol 
io G ~.462718E-02 -1.693928E-Ol 3.284669E-Ol 53 G -l.007665E-OZ -l.39248ilE-02 4.691550E-Ol 
11 G -l.445166E-02 1.162479E-02 1.6Z0162E-01 Sit G 4.002721E-.OZ -l.lt954C8E-Ol 4.691550E-01 
12 G lt.318853E-02 -l.666839E-O 1 1.620162E-Ol 55 G -l.061805E-02 -5.319294E-03 3.383567E-Ol 
13 G -<J.llol624E-03 -l.095190E-02 8.282426E-Ol 56 G 4.088693E-02 -1.579626E-Ol 3.383567E-Ol 
14 G 4.09757JE-OZ -1.4512CCE-Ol 8. 282426E-Ol 57 G -1.014727E-02 3.761602E-03 Z.045578E-Ol 
15 G -1.159674E-02 -6.723546E-04 6.892173E-Ol 59 G 't.024118E-02 -1.665474E-01 z.o45s7ae-ot 
16 G 't.286595E-02 -1.55398CE-01 6.892173E-Ol 59 G -l.Ol7065E-02 9.6941B5E-03 6.8471t29E-OZ 
17 G -1.287770E-02 5. 776245E-03 5. 5063 HE-01 60 G 4.109091E-02 -1 •. 718869E-01 6.847423E-02 
18 G 't.3470:36E-02 -1.618353E-Ol 5.506371E-01 61 G -8.361 075E-03 9.354688E-03 -7.05SB9E-02 
19 G -1.462C66E-02 1.223141E-02 4.118813E-01 62 G 3.615810E-02 -1. 7l0755E-01 -7.058239E-02 
20 G 4.492790E-02 -1.682759E-01 4.ll8813E-Ol 63 G -6.758552E-03 6.806191E-03 -2.149:391E-01 
21 G -1.44 7lllE-OZ 1.226905E-02 2.731548E-01 64. G 3.513932E-02 -1.68490i1E-01 -2.149391E-Ol 
2.2 G 4.383506E-02 -1.66Z792E-Ol 2. 731546E-Ol 65 G -7.373o72E-o3 1.815493E-03 -3.696052E-Ol 
23 G -1.459778E-02 1.095830E-02 1.353433E-Ol 66 G 3.428179E-02 -1'.640233E-01 -3.696052E-Ol 
24 G 4.33616ZE-OZ -l.669353E-O 1 1.353433E-Ol 67 G 8.664280E-05 -1. 852540E-OZ -5.211686E-Ol 
25 G -1.445448E-02 4.488137E-03 -4.001491E-03 68 G 2.536893E-02 -1.431173E-O l -5. 2ll686E-01 
26 G 4 .19356ZE-02 -1.603 776E-O 1 -4.001491E-03 69 G 4.380263E-03 -3.894984E-OZ -6.61t0333E-Ol 
27 G -7 .114228E-03 -1.104362E-02 -2. 023004E-Ol 10 G Z.061914E-02 -1.2707'>7E-01 -6.61t0333E-01 
28 G 3.352138E-OZ -1.44l88SE-Ol -2. 023004E-Ol 11 G 9.9:38359E-03 -6. 7360S2E-02 ·-7.470924E-01 
29 G -8.885234E-04 -3.326660E-02 -3.894867E-Ol 72 G 1.432678E-02 -S.930379E-02 -7.470924E-01 
30 G 2.604903E-02 -1. 260908E-Ol -3.894867E-Ol 73 G -1.216317E-02 - 1. 74075SE-02 3.172843E-01 
31 G 8.64l265E-03 -6.267673E-OZ -4.960831E-01 llt G 3.437ld2E-02 -1.45714 7E-O 1 3.H28't3E-Ol 
32 G l.600799E-OZ -8.81047!iE-02 -4.960831E-Ol 75 G -9.831686E-03 -9.198193E-03 l.871139E-Ol. 
33 G -l.03l607E-02 -1.004862E-02 6.435421E-Ol 76 G ·'t.l48428E-02 -1.52533fE-Ol 1.87ll39E-Ol 
34 .. lt.l79960E-02 -l.499127E-Ol 6.435421E-Ol 71 G -9.451171E-03 -1.21l253E-03 5.723899E-OZ 
35 G . -l.l62591E-OZ -1.854698E-04 4.995509E-Ol 78 G 4.894tto7e-oz -1. 5968'i7E-01 5. 723999E.-02 
36 G 4.246010E-OZ -1. 597109E-Ol lto995509E-01 19 G -z .o 129t6E'-03 lt.Z1535ZE-03 -7.222039E-02 
37 G -1.359184E-02 9.489853E-03 3.560246E-01 80 G. 3.984383E-02 -1.653056E-O 1 -7.222039E-02 
38 G 4.1tl28iolE-02 -1.692358E-01 3.560246E-01 81 G 2.623830E-03 lt.380818E-03 -2.0ll846E-01 
39 G -l.lo408 76E-OZ 1. 53't 70 1E-02 2.135391E-01 82 G 3.to4082ZE-02 -1.653823E-O 1 -2.011846E-Ol 
40 G lt.392216E-02 -1. 749211E-Ol 2.135391E-01 83 G 3.750966E-03 7.832344E-O't -3.299277E-Ol 
u G -l.326843E-OZ 1. 251t579E-OZ 7.180917E-O.Z 8ft G 1.63'tl7 ae-oz -l.C.2.Z192E...;.O 1 -3.299277E-Ol 
42 G ~.291178E-02 -1. 719737E-Ol 7.180917E-OZ 85 G 5 o115903E-03 -3.671178E-O 3 -'t.556l't9E-Ol 




HAS TRAf4 lilfi/73 DYNAMIC ANALYSIS - F81o WING --NG--O.AMAG.f MAY 27. 1976 PAGE lo6 
COhDENSED MASS MATRIX - 17 X 17 
EIGENVALUE I Zol58105E 04 
R E A L E I G E N V E C T 0 A N 0 • 2 
POINT I D. TYPe, Tl TZ T3 POINT ro;.:.: TYPE Tl T2 T3 
87 G .l.l56264E-OZ -Z.300051E-OZ -5.91Q910E-Ol lltlo G -1.797492E-02 -3.0716CSE-02 -1.9781ol9E-Ol 
88 G 1.123584E-02 -1. 350257E-Ol -5. 910910E-Ol 145 G 2.584028E-02 9.1t01355E-03 -2.38751t1E-Ol 
89 G 1.636272E-OZ -4.244351E-02 -7.170053E-01 146 G -8.660831E-03 -2.554369E-02 -2.387541E-Ol 
90 G 1. 3 7439LE-02 -l.191690E-Ol -7.170053E-Ol 147 G 2.578977E-OZ z. 842893E-03 -z. 787723E-Ol 
91 G 1.928326E-02 -6.72704oe...;oz -7.925124E-01 148 G · 7. 715188E-04 -2.07ll07E-02 -2.78 7723E-Ol 
92 G 1. 7l4341E-02 -8.5't526ZE-02 -7.9Z5124E-Ol 149 G J..'l7663BE-02 -4. 9450'i6E-03 -3.04332lE-Ol 
93 G 1.508450E-03 1.466C92E-02 -1.300067E-01 150 G 1.32t>593E-02 -9.695232E-03 -3.043321E-Cl 
94 G lo.252728E-02 -1.787347E-Ol -1.300087E-Ol 151 G -3.l43382E-03 4.467066E-03 -Z.747644E-04 
95 G -9.751394E-03 -4.301552E-05 1.125838E-01 152 G 8.003 592E-03 -1.058944E-OZ -2.74 7644E-O't 
96 G 2.287566E-02 -8.220583E-OZ 1.l25838E-01 153 G 1.003595E-03 6.953333E-03 -1. 864490E-02 
97 G -to. 745901 e-o 3 4.608572E-03 2.696577E-02 154 G 8.223385E-04 -1.428 58dE-02 -1.864490E-02 
98 G 2.182405E-02 -8.940351E-02 2.696577E-OZ 155 G 5.205028E-Ol 8.960556E-·Il3 -3.691965E-OZ 
101 G 8.232396E-Olo 8.466080E-03 -5.96 Ol71E-.02 156 G -5. 711298E-03 -1.698045E-02 -3.69l965E-02 
102 G Z.l86657E-02 -9.47399lE-02 -5.9601 7l E-02 157 G 9.328272E-03 1. Cl67<;9E-02 -5.43705BE-02 
103 G 1o02t:9lOE-02 -3. 'i862 C6E-OZ -2.109836E-Ol 158 G -1.111544E-02 -1.833823E-02 -5.437056E-02 
105 G 3.703569E-03 1.336101E-02 -1.438!108E-01 159 G 1.2 650 lSE-02 1.034822E-02 -7.034940E-02 
106 G. Z.424305E-02 -5.065675E-02 -1.438808E-Ol 160 G -1.474444E-02 -1.817760E-02 -7.034940E-02 
107 G 4.Z20597E-03 -2. 005509E-OZ -9.22 836 7E-02 1bl G 1.494224E-02 9.057228E-03 -8.443487E-OZ 
109 G 1.0663 71 E-02 1.215511E-02 -2.252267E-01 162 G -1.266378E-02 -1.5186BlE-OZ -8.1t43487E-OZ 
110 ·G 1. 73 7149E-03 -4. 880311E-02 -2.252267E-01 163 G 1.886847E-02 8.296728E-03 -9.542817E-02 
113 G 1.486518E-02 9.04211BE-03 -3.011b21E-01 164. G -1.Zt>3703E-02 -1.276563E-OZ -9.542817E-OZ 
1llt G -7.060442E-03 -8.69765JE-02 -3.011621E-01 165 G l. 74'i384E-02 1. 213030E-03 -l.053323E-01 
115 G 2.09t>017E-02 7."i 7143JE-0.3 -3. 774749E-Ol 166 G -6.248392E-03 -r.014494E-OZ -1.053323E-01 
116 G -1.5 09t>24E-02 -8.515126E-02 -3. 774749E-01 167 G l.668226E-02 5.845051E-03 -1.1S8605E-01 
117 G Z.3B3711E-OZ -3.917273E-03 -4.601736E-01 168 G -1. 770032E-03 -1. 59634\JE-03 -1.158605E-01 
118 G -3.'o3Z 799E-03 -7. 389492E-02 -to.601736E-01 169 G 1.093325E-02 9.54'tl05E-Olo -1.272032E-01 
119 G 2.711213E-02 -l.694956E-02 -5.389951E-01 170 G 6.94153ZE-03 -1.765645E-03 -l.272032E-Ol 
120 G 5.857166E-03 -6.412858E-OZ -5.389951E-01 171 G -2.388971E-03 3. 573656E-03 ·-4.751040E-04 
121 G 2.6 50755E-OZ -3.231237E-02 -5.880b52E-01 172 G 6.082729E-Ol -8.471556E-O 3 -4.75l040E-04 
122 G 1.949038E-"-02 -4.267013E-02 -5.880652E-Oi 173 G 1.553971E-03 6.266437E-03 -1.120340E-OZ 
123 G -4.452437E-03 1.070079E-02 1.332516E-OZ 174 G -2.5206 73E-Oio -1.322605E-02 ..o1.120340E-C2 
124 G 1.051t631E-02 -2.545322E-02 1o 33i!516E-02 175 G 5.466156E-03 a.so3631E-03 -1.973223E-02 
125 G -8.94956BE-04 1.235450E-02 -2.199974E-OZ 176 G -6.159179E-03 -1.632HlE-02 -1.973223 e-oz 
126 G 3.676147E-03 -2.5050C2E-02 -2.199974E-02 177 G 9.202t>22E-03 1.005340E-02 -2.554047E-02 
129 G Z.997851E-03 1.4674C3E-02 -5. 593856E-02 178 G -1.094557E-02 -1.754157E-02 -Z.554047E-02 
130 G -3.125643E-03 -2.65736ZE-02 -5.593856E-OZ 119 G 1.206413E-02 1. Oit2385E-OZ -2.866297E-02 
133 G 8. 2204 53E- 03 1.61B't20E-02 -e. 987945E-02 180 G -1.320890E-OZ -1.613045E-02 -Z.866297E-OZ 
134 G -1.124987E-02 -2.826750E-02 -8.987945E-OZ 181 G 1.275383E-OZ 8.86166dE-o3 -2.936870E-02 
1'37 G 1.223194E-02 1.615081E-OZ -1.243921E-01 182 G -1.199665E-02 -1.Z00992E-OZ -z. 9368 1ae-oz 
138 G -1.688230E-02 -2. 933091E-02 -1.Zio3921E-Ol 183 G 6.792646E-03 z.a2oaaae-o3 -2.898635E-OZ 
141 G 1o748150E-02 1.522685E-02 -l.601800E-Ol 184 G -lo.296590E-03 -4.2lZ659E-03 -Z.898635E-02 
142 G -2.866249E-02 -3. 03146ee-oz -1.601800E-01 185 G 1.5 l1033E-02 lo087500E-02 -2.6H208E-OZ 




DYNAHit ANALYSIS ~ f81t WING _,.._.NQ. DAMAGE 
CONDENSED HASS MATRIX - 17 X 17 
EIGENVALUE I Z.15810SE Olt 
PC INT I D. TYPE Tl 
187 G 1.1t60570 E-0 z 
188 G -2.333013£-03 
189 G 8. 7164 71E-03 
190. G 7.588204£-Dl 
191 G o.o 
192 G o.o 
193 G· o.o 
19/o G o.o 
R E A L E 1 G E N V E t T 0 R N 0 • 
TZ T3 
1.0608'tOE-OZ -Z.3Z3081E-02 
-Z.'t68392E-03 -2.323081 e-oz 
6.1791o04oE-03 -1.9S't031E-OZ 
s.SioS41t9E-03 -1.9Sio031E-02 










DYNAMIC ANALYSIS - Fa• WING - NO DAMAGE MY 27, 1976 NASTRAN 11/22173 PAGE ~9 
CONDENSED MASS MATRIX - 17 X 17 
EIGENVALUE t lt.369478E Olt 
R E A L E I GENVECTO R N 0 • 3 
POINT 10. TYPe- T1 T2 T3 POINT ID •• TYPE Tl T2 T3 
l G 4.070684E-02 -lt.Z35703E-02 -6.187099E-Ol 44 G -5. 798275E-02 -l.984761E-Ol -3.832045E-Ol 
2 G -5.25C41tlE-02 -l.826431E-Ol -6.187099E-Ol 45 G 6.097378E-02 -1.383790E-02 -5.381088E-Ol 
3 G lt.590784E-02 -3. 321835E-02 -6.86464 7E-01 lt6 G -5.917606E-02 -l.931945E-01 -5.38108SE-Ol 
4 G -5.683662E-02 -1.911750E-01 -6.861t61t7[-01 47 G 4. 179881tE-02 -3.59484oE-02 -1. 01399ZE-Ol 
5 G 4.942262E-02 -z. 7244ooe-oz -7.517329E-Ol' 48 G· ... lt.323340E-02 -1.696082E-O 1 -7. 013992E-Ol 
6 G -5 .900742E-02 -1.962723E-Ol -7.517329E-01 49 G 3.653003E-02 -5. 760384E-OZ -8.529295E-01 
1 G 5.423421E-02 -2.076687E-:-02 -8 .l60924E-O 1 50 G -3.064986E-02 -1.52187 ee-o 1 -8.529295E-Ol 
8 G. -6.208508E-02 -2. 016557E-Ol -8.160924E-Ol 51 G lo427517E-02 -8.793080E-02 -9. 370136E-01 
9 G 5.642620E-02 -1.987936E-02 -a. 792529E-Ol 52 G -5.077753E-03 -1.128lr42E-Ol -9.370136E-01 
10 G -6.184558E-02 -2.009604E-O 1 -8.792529E-Ol 53 G 2. 745577E-02 -4.216157E-OZ 7.972394E-Ol 
11 G 5.820Sb4E-02 -2.13b920E-02 -9.4045b7E-01 51t G -3.299b50E-OZ -1.5H232E-O L 7.972394E-Ol 
12 G -6.059SZ4E-02 -1.974040E-O 1 -9 o404567E-01 55 G 2.6Z5315E-OZ -2.888057E-02 S.928202E-Ol 
13 G 4.292351E-02 -3.66l507E-02 -l.ll8301E-Ol 56 G -3.142690E-02 -1. 705276E-Ol 5. 92 8202E-Ol 
14 G -5.476948E-02 -1.803828E-Ol -l.ll8301E-01 57 G 2.91Zb78E-02 -1. 75318bE-02 lt.184b43E-Ol 
15 G 4.684450E-02 -2.57802bE-OZ -2.612534E-Ol 58 G -3~306383E-OZ -1.815054E-Ol 4.184642E-'>l 
16 G -s. 72759se-oz -1.911851E-01 -Z.61Z534E-Ol 59 G 3.300Z25E-02 -1.112337E-02 Z.609055E-Ol 
11 G 4.9Z4211E-02 -1.93851o4E-02 -4.098735E-01 60 G -3.443979E-02 -1.870704E-Ol 2.609054E-Ol 
18 G -5.839032E-02 -l.975070E-O 1 -4.098735E-Ol 61 G 3. 854944E-02 -1.3745 71E-·02 1.14930bE-01 
19 G 5.349752E-02 -1. 31259l:E-OZ -5.578203E-Ol 62 G -4.Z49Zl9E-OZ -1.84902SE-Ol 1.149306E-Ol 
20 G -6.070903E-02 -2.037066E-Ol -5.578203E-01 63 G 4.29599bE-OZ -1.803203E-OZ -1.9164 73E-02 
21 G. 5.544264E-OZ -1.3bZ967E-OZ -7.055560E-Ol 64. G -4.298151E-OZ -1.807305E-01 -1.9lb473E-02 
22 G -b .1 OOSOOE-02 -2.03150bE-01 -7.0555bOE-Ol 65 G 5 .535926E-02 -2.222319E-02 -1.360694E-Ol 
23 G 5.8b8787E-OZ -1.5302 lSE-02 -8.519833E-Ol 66 G -5. 223229E-02 -1'.71142bE-O 1 -L.360<!94E-Ol 
Zit G -6.125796E-OZ -Z.Ol467ZE-Ol -8.519833E-Ol 67 G 4.150121E-02 -4.041777E-02 -2.794503E-Ol 
25 G 6.224483E-02 -2.210945E-02 -l.OOOOOOE 00 68 G -3 .6Zb354E-OZ -1.584454E-01 -2. 794503E-Ol 
26 G -6.lb9136E-02 -1.946075E-Ol -l.OOOOOOE 00 69 G 3.262211E-02 -5. 'i59240·E-02 -lt.l7110SE-Ol 
27 G 4.8bl502E-02 -1t.l44247E-OZ -1.069145E 00 10 G -2.475625E-02 -1.436557E-01 -4.17ll05E-Ol 
28 G -4.498314E-02 -1.728730E-01 -l.069145E 00 11 G 1.206306E-02 -8.614359E-02 ·-4.968921E-Ol 
29 G 3.626916E-02 -6. 098390E-O 2 -1.1357lOE 00 72 G -3.190058E-03 -1. 0747b4E-01 -4.9669ZlE-Ol 
30 G -3.028657E-OZ -1.530089E-Ol -1.135710E 00 73 G -2.424435E-03 -3.112918E-02 9.5753l6E-01 
31 G 1.3Zb531E-02 -9.17Zl83E-02 -1.171027E 00 74 G -3.084179E-04 -l.604870E-Ol ·9.575316E-Ol 
32 G -4.8b5629E-03 -l.l66Z70E-Ol -l.l11027E 00 75 G 5.b8183SE-04 -z. 212 524E-OZ 8.2548b2E-Ol 
33 G 4.Zl44ZOE-OZ -2.813270E-02 3. 991742E-Ol 76 G 6.000642E-03 -1.67419JE-O l 8.254862E-Ol 
34 G -5 .224694E-02 -l.795605E-Ol 3. 991742E-01 11 G 3.130920E-03 ..-1.44395SE-02 6.94i831E-01 
35 G 4.l72814E-02 -1.738b96E-OZ 2.412llOE-01 78 G 5.937l44E-03 -1. 753881E-01 bo941S31E-Ol 
36 G -5 .073897E-OZ -1.90Z493E-Ol 2.412110E-01 79 G 7.446703E-03 -9.2b8887E-03 5.633278E.,-Ol 
31 G 4.526503E-02 -6.954b48E-03 8.39899ZE-OZ 80 G -3.4Se79&E-03 -1.810674E-01 S.633278E-Ol 
38 G -5.290818E-OZ -2.005484E-Ol 8.398992E-OZ 81 G 6.518267E-03 -l.Ol7534E-02 't. 330270E-Ol 
39 G 4.995 538E-02 -7.094l89E-O't -7 .205945E-02 82 G 2.Z54040E-03 -1.797l94E-Ol 4.330270E-Ol 
40 G -5.b63197E-OZ -2.066587E-01 -7.205945E-02 83 G 1.992717E-OZ -1. 22455·3E-02 3.058209E-Ol 
41 G 5.158782E-02 -3.97197SE-D3 -2.27b873E-01 84 G -Z.Z98523E-OZ -1.780364E-Ol 3.058209E-Ol 
oit2 G -5.510207E-02 -z.033219E-Ol -2.27b873E-Ol 85 G 2.425325E-02 -1.647648E-02 1.799322E-01 




DYNAMIC ANALYSIS - f8~ WING - NO DAMAGE MAY 27. 1976 NASTR.AN 11/22/73 PAGE 51 
CONDENSED MASS MATRIX - 17 X 17 
EIGENVALUE t o\e369o\78E 0-\ 
R. E A L e 1 G E N V E C T 0 R N 0 3 
POINT IO. TYPE- Tl T2 T3 PC INT IDe TYPE Tl T2 T3 
87 G 2.5809Z7E-OZ -3.6271tBOE-OZ lo.l96663E-02 144 G 2.167482E-02 -1.948533E-02 1.67336BE-Ol 
88 G -l.941l61E-02 -1. 500556E-01 ~.l96663E-02 11t5 G -S.021542E-03 -6.146114E-03 1.531029E-Ol 
89 G 2.510658E-02 -5.598258 E-oz -8~619213E-OZ 146 G 1.884925E-OZ -1.864355E-02 1.531029E-Ol 
90 G -a. 79oo&1E-03 -1. 339568E-Ol -8.619213E-OZ 147 G 4.643321E-03 -8.371621E-03 lo3H502E-Ol . 
91 G 1.6&5407E-02 -B.12J418E-02 -1.630130E-01 148 G ·1.957897E-02 -1. 728439E-02 1.3 7450ZE-Ol 
92 G 7. 7l 7982.E-03 -9.967524E-02 -1.630130 E-01 149 G 1.3Sl236E-·02 -1.1286B2E-02 1.275334E-01 
93 G -6.235830E-03 -2.05493~E-02 5. 30035 7E- 01 150 G 1.705557E-02 -1.309202E-OZ 1.275334E-Ol 
94 G 1.061079E-02 -1.398561E-Ol 5.300357E-01 151 G -3. 42. 8965E-02 -3.679036E-03 7 .&506l'tE-02 
95 G -lt.497827E-02 -1. 722666E-02 7.00&156E-01 152 G 3 .544022E-02 -7.3't397CE-Oit 7.650614E-02 
96 G 4.580748E-02 -8.540326E-02 7. 006156E- 01 153 G -3.205663E-02 -6.403726E-03 6.90190SE-02 
97 G -3.0l0872E-02 -1.313112E-02 6.308267E-01 154 G 3.004272E-02 -8.0896'i1E-04 6.901908E-OZ 
98 G 1.981343E-02 -9. 309202E-02 6.3 U626 7E-01 155 G -2.640104E-02 -7.59188BE-03 6.512010E-02 
101 G -2.091929E-OZ -9.099200E-03 5.582554E-01 156 G Z.52to959E-02 -1.029104E-03 6.512010E-OZ 
102 G 1.605281E-02 -9.870297 E-02 5.582554E-01 157 G -2.504059E-02 -1. 795684E-03 6.298393E-OZ 
103 G -1.76393BE-03 -4.9648COE-02 3.958716E-01 158 G 2o212.096E-QZ -1. 408939E-03 6.298393E-02 
105 G -1.612176E-02 -4.2&3837E-03 lt.635719E-Ol 159 G -2.1B6562E-02 -7.023767E-03 6.140170E-02· 
106 G 1.462337E-02 -6. 026935E-02 4.835719E-Ol 160 G 2.029511E-02 -z. 177047E-o3 6.140170E-02 
107 G -1.65612.9E-03 -Z.B01171E-02 3. 5Jit551E- 01 161 G -1. 733442E-02 -4.79813 3E-O 3 5.931159E-02 
109 G -1.204516E-02 -to.615646E-03 4.110648E-01 162 G 1o854066f-QZ -3. 784B47E-03 5.931159E-02 
110 G 1.155280E-02 -5.792109E-02 to.ll064BE-01 163 G -1.6l9063E-02 -2. 35283SE-03 5. lt6933oe-oz 
113 G -1.386401tE-OZ -7.069089E-03 3.455434E-Ol 16'o . G 2.084033E-OZ -5.299732E-03 5.469336E-OZ 
114 G -4.4544 72E-04 -8.831209E-02 3 .455434E-01 165 G -1.54699 SE-03 -1.356047E-03 lo.tol668toE-OZ 
115 G -5.900953E-03 -8. 40549ZE-03 2.859614E-01 166 G 1.797838E-02 -If. 6283oi!E-03 4.4166B4E-02 
116 G 3.107827E-03 -8.667463E-02 2.859614E-Ol 167 G -1.4066 74E-03 -1.3io3236E-03 3o/ol0704f-02 
117 G 6.080922E-03 -1.747021E-02 2.152627E-01 168 G lo631707f-02 -3.268153E-03 3./ol0704E-02 
118 G 5.727340E-03 -7.733279E-02 2.152627E-Ol 169 G 7.74502BE-03 -1.639314E-03 2.433398E-OZ 
119 G 1.to83544E-02 -2.851906E-02 1~4117l8E-Ol 170 G 1.086693E-02 -1.88 7l55E-03 2.43339BE-02 
izo G 1.102441E-02 -&.9l3638E-02 1.47171BE-01 171 G -2.606029E-02 -2.9432.30E-03 4.905249E-02 
121 G Z .llo 7159E-02 -4.172741E-02 1.047651E-01 17 2 G 2.693451E-02 -5.875174E-04 4.905249E-02 
122 G 1.804143E-02 -5.063150E-02 1.0to7651E-Ol 173 G -2. 793219E-02 -e. 945104E-O 3 3.349302E-02 
123 G -to.243313E-D2 -a. es2854E-o3 1.905556E-01 174 G 2.552692E-02 1.900215E-03 3.H9302E-02 
124 G 4.549459E-OZ -1.83011 ee-oz 1.905556E-01 175 G -z .son5ze-oz -9.64268 3E-'O 3 2.356576E-02 
125 G -3.391t767E-02 -8.633994E-03 1.B72081E-Ol 176 G 2.1356SOE-02 1.6ll47BE-03 2.356576E-02 
126 G 3.256369E-02 -1.31oll94E-02 1.872081E-01 177 G -2.221557E-02 -9.665955E-03 1. 703361E-OZ 
129 G -2.904060E-02 -a. 370124E-o3 1.861123E-01 1711 G 1.624112dE-02 -1.872370E-03 1.703361E-02 
130 G 2-539035E-02 -1.16&169E-02 1.867123E-01 179 G -1.6B6302E-02 -a. 66323SE-03 1.285427E-OZ 
133 G -z.szc;ssoe-oz -7.67&750E-03 1. 661655E-01 180 G 1.562o9 OE-02 Zo021046E-03 1.26542 7E-C2 
134 G Z.2412to9E-02 -1.220291E-O.l! 1o861655E-01 181 G -l.'t35879E-02 -6.26/olSBE-03 1o048353E-02 
137 G -2.252998E-02 -7.243391E-03 1.844103E-01 182 G 1.2 84342E- OZ 1o4666811E-03 1. Olo83 53E-02 
138 G 2.01357ZE-02 -1.436075E-02 1.844103E-01 183 G -5.1128626E-03 -7.9996/o&E-04 1.049296E-02 
1U G -2.196M5E-02 -6.096162E-03 leBO 158/oE-01 184 G 7o0857UE-03 -1. 7489BE-03 l.Oio9296E-02 
l'tZ G 2.03bll50E-02 -~.781297E-02 1.801584E-Ol 185 G -7 .62541t5E-03 -z. Z~t839 5E-o~ -1.109968E-02 




DYNAMIC ANALYSIS - f8~ WING - NO DAMAGE 
CONDENSED HASS KATRlX - 17 X 17 
.EIGENVALUE ' ~.)69~78E 0~ 
R E A L E I G E N V E C T 0 R 
POINT 10~ TYPE- t'l TZ T3 
187 G -2.3705 35E-O 3 3 .456087E-o 3 -3.326ZUE-02 
188 G 1olt38091E-02 ~.360992E-G3 -3.326Zit8E-OZ 
189 G 7.973157E-03 6.8lll01E-03 -5.976617E-02 
190 G 8.9~5081E-o3 5o361t895E-03 -5 .976617E-OZ 
191 G o.o o.o o.o ' 
192 G o.o o.o o.o 
193 G o.o o.o o.o 
19~ G o.o o.o o.o 
KAY 27• 1976 NASTRAN 11/22173 





DYNAMIC ANALYSIS - FB~ WING - NO DAMAGE MAY 27. 1976 NASTRAN 11/22/73 PAGE 54 
CONDENSED MASS MATRIX - 11 xn 
EIGENVALUE • 1.2~678-\E 05 
REAL E l G E N V E C T 0 A N 0 • It 
POINT ID. TYPE- Tl TZ T3 POINT 10. TYPE Tl T2 T3 
1 G -3.&81909E-02 4.912077E-02 loOOOOOOE 00 44 G 2.643541E-02 -5.683549E-02 -2.180816E-Ol 
2 G 5.282573E-02 -3. 884379E-02 l.OOOOOOE 00 45 G -3.02224 7E-02 3.224440E-02 -2.8&8ll2E-Ol 
3 G -4.103635E-02 5.893329E-OZ 8. Z69002E-Ol 46 G z.z77179E-02 -5.47Z790E-02 -2.66811ZE-Ol 
4 G 5.516196E-OZ -5.002509E-02 8.26900ZE-01 47 G -2.323 077E-02 Z.217279E-02 -3.670051E-01 
5 G -4.216876E-OZ 6.673038E-02 6.554538E-01' 48 G ·1.147021E-02 -4.386922E-02 -3.&70051E-01 
6 G 5 .395025E-OZ -5.941t271E-02 6.554536E-Ol 49 G -1.86Z577E-02 lol6066)E-02 -4.429234E-Ol 
7 G -4.405313E-02 7.347643E-02 ft.874461E-Ol 50 G 1.312l38E-03 -3. 548617E-OZ -4.429234E-Ol 
8 G 5.2634't9E-OZ .:.6. 8288 33E-OZ 4.874461E-Ol 51 G -1.170878E-02 -3.511807E-03 -4. 849985E-Ol 
9 G -4 .35Z911E-02 7.311736E-02 3.2l9827E-Ol 52 G -7.242702E-03 -1.583722E-02 -4.849985E-Ol 
10 G 4.818701E-OZ -7.108557E-02 3.219d27E-Ol 53 G -l.90d519E-02 9.90879<;E-03 -1.233444E-01 
11 G -lt.3 71732E-02 6.831157E-02 1.5<J3372E-01 54 G 3.023557E-02 -4.7607013E-02 -1.233'o44E-Ol 
12 G 4.332083E-OZ -6.906527E-02 1.593372E-Ol 55 G -l.709364E-02 9.4224115E-03 -1.15&687E-Ol 
13 G -ft. 00762 BE-02 ft.32d566E-02 5o95179ZE-Ol 56 G 2.5B7ljl5E-02 -4. 7l9273E-02 -1.156687E-01 
14 G 5.664254E-02 -4. 817126E-02 5. 951792E-01 57 G -1.375683E-02 l.059594E-02 -1.320431E-Ol 
15 G -4.050523E-02 5.07644dE-02 4.952800E-Ol 58 G 2.o3oo2oe-o2 -4.8540BlE-02 -1.320431E-01 
16 G 5.383125E-02 -5.566967E-02 4.952BOOE-Ol 59 G -1.178255E-02 1.239484E-02 -1.633248E-Ol 
11 G -3.988947E-02 5.558749E-02 3.961870E-Ol 60 G lo365399E-02 -5.038188E-02 -1.63324 7E-Ol 
18 G 5.027967E-02 -6.052251E-02 3.96lB70E-Ol 61 G -8.463ti15E-03 1. 32947BE-0'2 -2. 075600E-01 
19 G -lt.134o19E-02 6.C43182E-02 2. 97 C609E-Ol 62 G 6.S60195E-03 -5.11924EE-02 -2. o756ooe-o1 
20 G 4.867990E-OZ -6.5381t45E-02 2.970609E-Ol 63 G -3.354635E-03 1.368725E-02 -2.689'i27E-01 
21 G -4.083580E-OZ 6.06l324E-OZ l.979640E-Ol 64 . G -Z.297356E-03 -5.l75549E-02 -2.689927E-Ol 
. 22 G 4.474130E-02 -6.555241E-02 1.979640E-Ol b5 G -1. 72193BE-04 l.OS5552E-02 -3.595243E-01 
23 G -4.2911996E-OZ 5.962981E-02 9.947658E-02 66 G -7.453505E-03 -4.955467E-02 -3.59524JE-Ol 
2ft G 4.2 631 09E-02 -6. 452006E-O 2 9.947658E-OZ 67 G -S.36bl34E-04 2.1524'i2E-03 -ft.l23313E-01 
25 G -4 .922111E-02 5.472780E-02 -1. 4l2690E-04 68 G -1.224666 E-'02 -4.123130E-02 -4.123313E-Ol 
26 G It .29526 6E-O 2 -5.953132E-02 -l.412690E-Oft 69 G -2.1 t12966E-03 -5.369484E-03 -lt. 589316E-Ol 
27 G -3.149877E-OZ 4.594820E-02 -l.720727E-Ol· 70 G -1.478389E-02 -3.519123E-02 -4. 589316E-Ol 
28 G 1.982078E-02 -5. 359950E-02 -1.72072 7E-01 71 G -7.96030 lE-O 3 -1.504067E-02 · -4.864dOdE-01 
29 G -2.22!'.504E-02 2.91B742E-02 -3.271663E-O! 72 G -1.176902E-02 -2.252839E-02 -'o.db<oSOBE-01 
30 G 5.215418E-03 -4.480817E-02 -3.2 7l66JE-Ol 73 G l.085865E-03 -z. 69611 ae-o2 -2.361884E-Ol 
31 G -1.323142E-02 5 .760390E-O 3 -4.145560E-01 1lt G 6.0'o9521E-03 -1.809548E-02 •2.3618d4E-Ol 
32 G -6.270237E-03 -l.44420SE-02 -lt.145560E-Ol 75 G 2.57403BE-04 -2. 767161E-02 -2.255501E-01 
33 G -3.626039E-02 z. 114311E-02 1. 72<o985E-Ol 76 G 3.421358E-03 -1.901793E-02 -2 •. 255501E-Ol 
34 G 5.135687E-02 -5.046961E-02 1.72<o9115E-Ol 77 G -1.75439 7E-03 -2.832197E-02 -2.163801E-Ol 
35 G -3.245565E-OZ 3.252874E-02 9.050858E-02 78 G 2.9035SOE-03 -1.981335E-02 -Z.163801E-Ol 
3b G 4.439509E-02 -s. 5H5a6e-oz 9.050858E-02 79 G 9.535011E-03 -z. 7699 84E--O 2 '-2.080529E-01 
37 G -3.205134E-02 3. 734430E-02 1.005191E-02 80 G -2.131744E-03 -2.ll7436E-OZ -2.080529E-01 
38 G lt.O't5384E-OZ -6. OZ9527E-02 1.005191E-OZ 81 G 1.917902E-OZ -2.696982E-OZ -1.997465E-01 
39 G -3.l26315E-OZ 3.972369E-02 -6. 830299E-02 82 G -1.517332E-02 -Z.307406E-02 -1.997465E-01 
ItO G 3.6~021t2E-OZ -6.246590E-02 -6.830299E-02 83 G 2.16l308E-OZ -z. 136ZldE-02 -1.943033 E-01 
ltl G -2.90579ftE-02 3. 726561tE-02 -l.lt47512E-01 8~ G -3 .02335ftE-02 -z. ~t72709e-oz ~1. 91t3033E-Ol 
42 G 3.0ft6839E-OZ -5 .• 983908E-02 -1.41t 751 ZE-01 85 G 3.235638E-02 -2.678707E-.02 -l.860018E-Ol 





DYNAMIC ANALYSIS - f8~ W J.N-(;.. -·· NG-·9AMAGE 
CONDENSED MASS MATRIX- 17 X 17 
EIG-ENVALUE I l.Z46784E OS 
POINT 10. TVPE Tl 
187 G -l.lt02483E-OZ 
188 G 1.025993E-02 
189 G -S.700897E-03 
190 G 5. 7991197E-Dlt 
191 G o.o 
192 G o.o 
193 G o.o 
194 G o.o 
R E A L E I G E N V E C T 0 R N 0 • 
TZ T3 








MAY· Zlt 1976 NAS'TR~N U/2U.U PAGE 58 
APPENDIX C 
DAMAGED WING: 82 DEGREES OF FREEDOM SOLUTION 
110 
J~O~OaacollllllllllZZZZZ2222Zl33ll33llJ44~4~444445555555555o666o6666677T777777JI 
lZ H ~o 1 dVOU J45{o 7 i'i10llJ45{o 7 890 i2 l'oSet 7 ~'iiO 12 H56 78901 ZH5o 7890 lZ 345o719012J4!1o6 7 ItO 
' ··········································-························ s • ~UL~ UATA ~EC~ FOR •• • F 64 ~I loG ~PUJECr- Ooli'IAGEO ~INC • 
I . CO'oOE"l!>EO HASS HATRIX- Ill X 82 • 
I .................................................................. 
• • I· .................................................................. 
• .. GRIU POINTS - TOP Of WI~ • s .................................................................. 
' .. ~Ill . l 23Z.'I -30.4 z.s 
&•lu l 22'1. -H.33 Z.9 
I.CI,) 5 225. -2~.27 3o2 
liNID 1 Zll. -15.2 3.5 
Gi!ID 9 211. -10. u 3.55 
(;l(ji) 11 213. -5.07 3 ... , 
G~ID u 2~9. -3l.S 2.65 
lid,) lS 20'1. -21.08 3.05 
G<l~ 11 209. -2l.oT ],] 
U-' lL) 19 20'1 •. -11>.25 3.55 ..... , 21 209. -10 .u 3.55 
(;~ I!J Zl 209. -;.1o1 3.5 
IORIO 25 ZD9. o.o 3.25 
CRIO 27 203.9 fo.'t z.to 
Clllil 29 199.9 ll. 7 1.85 
t.iKID 31 196.~ n.b .s 
(iN I ... 33 184.1 -Jio.l 2.es 
::; ... 10 35 1.~4.1 -l~. '12 3.25 
G~l!l 31 , 1o~o.1 -23. 13 ].1>5 
c~ l.l 39 ld 4.1 -11.J5 3.9 
&o<IO .. , !~•-1 -u.sr J.d 
GP l!l <o3 164.1 -s.n 3.65 
G<l.l "o) h.r,.L o.o 3.5 
.;KID 41 184.1 b.l • . z.os 
GAIO "9 U4.l 12.1 1.9 
tii4.IU 51 lH.1 16.0 .s 
!Oklw Sl 159.1 -36.U ).0$ 
~kill 55 15~.1 -Jo.n ) .... lo 
l>~W 51 159.1 -24.67 J. 8!o 
G'IIJ 59 159 ·l -ld.'425 "·' G~l.t 1>1 159.1 -IZ.h ... ~s 
G~IU 0) 159.1 -6.14 3.9 
CillO ., 159.1 o.o l.J 
liklO oJ 159.1 1.0 z.e 
GRIO -69 15? .1 12.7 z. 
G~tiO 71 lHo1 lJ.l .s 
Gi;lo! 73 13 ....... -19. l.l 
GIIIO ·n ll3odZ -u.s 3.1 
.;t.ro 11 ll3.23 -zo. ... , 
C.i.l,) 79 132.65 -!9oS 4.]5 
.!i'iiD " Uloll7 -u. ..,. Ioiii I) ., 131 ..... _,_, ..z .-... ,., ., uo.9 o.o ... 
0000000001111111111ZZZZZ22222l33333llllto44444~444!1o!lo5555555566666666 .. 77777777778 
lZJ45671901Zl4S671901ZJ45o78901ZJ45o7•901Zl4So71901Zio5671901ZJ4S•7190lZJo56JatO 
G~1U 11 ua.• 7.4 l.O 
GRIO 89 U0.9 ll.4 z.1 
CRIO 91 1):1.9 ·~. 3 .5 GRIU 93 Ul.l" -20.43 4.58 
G~ID 95 91.8 --o2.1 3.6 
CRIO 97 91.8 -JS.sa 4 • 
CRIU 101 91.11 -z~.u 4.35 
GRID lOS 91.8 -Zl. 35 4.1 
GRID 10'1 91.11 -l'o.Zl • .n 
GRID 111 91.8 o.o o.o 
GRID Ill 91.11 -r.u 4.5 
GI\IU 115 91.8 o.o 'o.35 
GRID 117 91.8 •• 0 3.3 
GRID 119 91.8 l'o ... z.zs 
GRID 121 91.1 z~. .5 
GRID 1Zl s~. -41>. 3 "'· GKIU us 5'o. -38.58 4.35 
G~10 129 s.r,. -J~.n ~o.as 
GRID 13l 54. -2J.l5 5.15 
GdiD U5 29.6 o.o o.o 
Gill:> 131 '"'· -1~.4] Sol CRIU 139 54. o.o o.o 
GRID llol "". -1.12 'o.85 GRID 1'>3 54. o.o .r,,J 
Cl\1~ 1U 54, a.s 3.S5 
GRID 147 54. 15.4 •2.4 
&RID 149 54. 21 ... .s 
GRID 151 4).8 -47 .z ... 
GRID 153 4l.lo3 -J'J.ll ~o.s 
CitiU 1!>!> 39.07 -Jl.H ... 95 
liKIO lSJ 31>.7 -ZJ.6 5.25 
GR!U 159 3.r,.n -1!>.73 ).35 
CRIO H•1 J 1.97 -1.a1 )ol 
(;RID 163 29.6 o.o s. 
GRIU IU 27.) 1. 1 ... 
GRID 1117 25. 15.3 2.11 
CRIU 169 22.7 Zl. .5 
liRIO 171 H.l -'49. .. 
Cit II> 11) 36.2d -43.27 4.3 
G~IO 175 31.41 -37.53 4.7S 
GKIO 111 211.115 -31.8 5.15 
GKlU 179 . 21.83 -lb.Ol 5.4 
GRID 181 11. oz -lO.H 5 .u 
CillO lU 12.7 -14.o 5.'45 
GRID !85 • 5 -.5 s • 
GitiO 187 -10. 11.5 loll 
GRlO 1811 -21.$ 24.6 .s 
GRID 191 :n.7 -56.1 3.95 
GoiiiJ 1U 3.l -22.1 5. 





Jl):l? :IO"t':lllllllll UZ2UZZ2 222331 J3 JJ H H4o~>4t,o~>t,t,t,U"55 55!>555b6666•66•• 77771TJUJ I 000\100000111lllllll22ZZZZZZZ233313J313344t,t,t,t,t,t,t,t,5555555555•6666•66••JT7777771TI 
12J45~7a9012)45•J•tOlZJ-~>5&78~0l2lt,~6JI~31234~~7690lZl4S.l1901Zllo"'71901Zl-~>5'7190 1214Sb7•9012llo5,71901Zlt,56l6~312l45ol69012345'7190lZJ•S.Jit0lZJt,5•Jt901Zllo5•7aiO 
&Riu z 232.9 -Jo ... -2.s GIIIO llo ?I.e o. 0 -4.)) 
G>l:.o " 229. -2).)) -2.9 GRIO llB 91.8 1.b -J. 3 .. ,-<IJ' 6 22 s. -2a.u -}.2 G~IO 120 91.1 lb. -2.25 
t:.·HU d 221. -n.z -3.5 Gl'IO 122 91.& zo. -.5 
_;,. 10 1:1 211· -ID.Il -3.55 GRIO 124 54. _,.o.3 -4. 
"~II> 12 213. -5.07 -J.t,5 likiO 126 54. -J&. 58 _,. 35 
G.<IO H 2J9. -ll-5 -2.65 lORia IJO 5-~>. -Jo.ar -t,. 15 
G~IU lb 20'i. -Z1.08 -1.1>5 liKID 13 .. 5·1f. -23.15 -5.15 
1#~10 18 zov. -21.61 -3.3 GRID Ill ~4. -1 ~.43 -s.t 
G~ r.l 2:1 2\19. -a.2s -3.55 Gkltl HZ H. -1.72 -4.85 
"~"' z~ zoy. -IO.dJ -3.55 GRI:l 144 54. o.o -4.7 GliiO . z• 20Y. -s.u -3.5 GRiO 14o 54. 6.2 -3.55 
"~hi 21> N?. u.o -3.25 Gl(i0 1•1 54. 11.2 -z ... 
"'~ Ill Zo zo.;.) 6.~ -2·6 GKID 1~0 ~~- Zl.o -.5 
G~10 J~ 199.2 12 .(> -I.BS GRID HZ 41.8 -<o7.Z -4. 
(i~ 1\1 JZ 196 •• IS.o -.5 GOlD 15 .. 41.43 -)~.33 -4.5 
""'" H ld4.1 -H. I -2.~5 GP.IO 1~1'1 .)9.07 -31.47 -lo.9~ V '·SO Jb U4.1 -2a.'l2 -l.Z5 G~ID 158 lb.T -21.6 -~.zs 
G•IO H 18'o.l -23.13 -3.65 GRID 11>;) H.33 -u.u -5.35 
G~liJ 
g t,CI 18 ... 1 -11.3S -3.9 GRID 162 )1.91 -1.111 -5.I 
GolD .r.z 184.1 -11. 57 -) ... C~IO 16~ 29.6 o.o -5. 
.:..!'l.lrJ .... ld4.1 -5.1d -).1>5 GRID 16o Zl.l 1.1 -lo. 
t;ltJlJ 'o6 184.1 o.a -1.5 IORIO 168 25. 15.3 -z.a 
.i~J.J t,d lS'~el 6.2 -z. &5 c,;10 ITO 22.7 ZJ. -.5 
G.f<l~ ~0 . 154.1 u.a -1.9 GRIO 172 "'·' -'o? • -4. \ioO.lO ~2 lo'o.! lb.\1 -.s GRI(I 1H JO.za -<o3.2T #-4.) 
GIIU H 15~.1 -)6.b5 -3.05 GRID 176 31.47 -37.53 -4.75 
G~IO 511 1 ~9 .1 -n.11 -3.45 GIIIO 178 26··~ -ll.it -5.15 
~~·&) 58 159.1 -24.1>1 -3.85 GRID H" 21.13 -26.07 -5.4 ·. 
G•lo bO , 159.1 -IH.\25 -t,ol Gl\IU uz 17 .oz -zo.n -5.45 
C.~IO oZ 159.1 -12.211 ..... os CRID IH4 12.7 -14.1> -s.u 
G•lu ot, 159.1 -6.11, -1.9 liiiiO 186 .s -. 5 -5. 
G.,., 1>6 159.1 o.o -3.7 CR·ID HI -10. u.s -3 •• 
Go<IO ~~~ li9.l boO -2.1 GRID 190 -z1.s z~o.6 -.s 
'"(;) 10 1~9.1 u.a -2. G.;ID l9Z l2.7 -~c>.l -3.95 
\,~ .• ,J 72 15~ o1 11.1 -.s GOIIO 194 3.8 -Zl.7 -5. 
(6otlu 7t, lH.It -lYo -3.3 s 
.... o 71> 1H.~Z -32.5 -3.7 s ...................................................................... 
GPIO ,. IJ J.Zl -26. -4.1 ' • SHEAR PANELS - TOP OF WI'IG • G~IO 10 132.65 -19., -<o.)5 s .................................................................. 
G~I'O liZ uz • ., r -13. -<o.l5 s 
G~ 1\1 I" 131.4¥ -~.., -~.z C. SHEAR 1 1 1 3 15 lJ 
G~IO liD 130.9 o. a -~. C.SHEU J 1 3 5 17 H 
G~lll •• 1J0.9 7.0 -3.0 CSHEAR 5 1 5 7 19 l7 t>RID • 90 13.l.9 l<t:7 -z.1 C.St<EAR 1 1 7 9 .21 19 
(;~hi 92 130.9 1d.3 -.5 C.SHEI•I< 9 1 9 11 2J 21 
""'il 91, 111.35 -zo.•u -~o.5t C.SH~AR 11 1 l3 15 35 H wRIO 911 •u.a ..,z.r -3 •• .C. SHEAR 21 1 Z3 .Z5 lo5 <o3 
C.HO 91 91.1 -35.51 -t,. tsHfAII :H 1 35 l7 S7 55 
G~liJ 102 91.11 -U.<t7 -<o.n C.SH£411 u 1 ,, "' u II, li~ID 10• tlol -z1.JS -.n C.SHEAio l) 1 15 ll 37 u 
G-1:1 101 uo •• o.o o.o tSIIt:AII, u l 17 19 39 n 
-;;Riil uo tl.l -H.ZJ -.70 tSIIEAII 17 l l9 21 .1,1 )I "'") u-. llol -T.U -··' C$KE411 19 l Z1 ZJ t,) "' 
N 
'~J;~JJ;~1il11lll1lZZZ2Z22ZZZlll333llll~44~444~4455555555556~6666666777777TTT71 D'00000001111111111222Z2ZZZZ2333333ll3J44444444445555S55555666666666677777f77T71 
ll J4~e.r d·l~ lll4St. r a90lll45b 1 il90 1234!>6 719:112 3<\>56 71190 IZl456719DlZ ]45U 119DllJ456 7190 l2l4567i9DIZJ45b7i9012l456719~12l45~7i9Gl2l4567~901Z~456719~12~56TI901Z3456TI91 
,5.,E&R 2) 1 25 21 "'' 45 s • SNEAR PAhELS- DDTTOM OF WING • (.iHlAq 2) 1 27 29 4? 47 • .................................................................. ~~!lf::_AP. Z1 1 ·n 3l H 49 • (.):,tiro~ l<J l :u ~5 55 53 CSHEAII 2 1 2 ... u. "" ·l.~lf~,.\1\ H 1 37 39 59 57 C511E4M. ... 1 ... b u 16 
(.j.!-1::-A:t )5 l 3'11 41 61 5'# CSHEJ.i\ " 1 b II 20 u 1.5"': .u< H 1 41 4] 63 61 C~HEAI! a 1 8 10 2Z 211 
c.~··c..:.~ J'l 1 4] 45 65 63 CSHfAit 10 1 10 12 Zit 22 
(.!,rt::ol:t. .. l 1 47 49 b9 u CSHEM lZ 1 lit lo 36 3'o 
cs .. <AR .. , l 49 51 11 b9 (.5Ht:AR 14 1 • 16 16 38 3b 
C.!.ttfAR "' 1 53 55 75 13 CSHEA!\ 16 1 18 2iJ 40 3a ts~•tJ.R 't9 1 55 57 rr 75 CSkEAR u I 20 zz 42 I,IJ 
CStt~Aiol 51 1 51 59 7'1 77 CSktJ.R z-o 1 zz 2~ 4it .r,z 
t~HI:Ail ~l 1 5'1 1>1 411 19 CSHEAR 22 1 2ft 26 46 "" C. ~.-tc: AH. ~s l 1>1 63 n a1 CSHE~R 2ft l 26 za "t8 46 
C:trttoltC. H I b) 65 85 83 CSHE o\R 26 l 28 lO 50 41 
\:.~•l[l.R 59 l 65 ,, &1 85 CSHcAR 28 1 30 lZ 52 so 
t~><tA.il ~1 I , 1>9 d9- 67 t So< EAR 30 1 H Jb 5(> H 
(.";)I'll Att t.l 1 69 11 91 8'1 c.s.ue•~ 32 1 3o lei sa 56 
t~ ... t.1it .. ~ l n 1) 97 115 CSIIEA.I< H 1 )8 .r,o 60 5d 
t:.ttt4fl "' z 75 71 101 '11 CSkE-'R 36 I 40 lol 62 6G ~SttEAII "" z 71 79 93 101 CSHE AR 38 1 "2 "" bit 62 (5,tt.lR. 1l 2 93 61 109 105 CSMEAR .r,o 1 H "" 66 ... ~~HtM 1) z d1 i3 lll 109 CSHEAR 'ol 1 .. , 4<1 68 1>6 
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HAS:O. 0 1 1 z 
HASS 107 1 107 l .1 +IU 
101 1 -.115 
russ 1 OJ z 107 z .7 +Hl 
101 z -.115 
HASS IOJ ] 107 ] ol 
101 l -.175 
IUSS I QJ 1 101 1 -.llS 
10] I .1 
HlSS 10] z 107 l -.17.5 
101 l .1 
russ 10] l 107 l -.1U 
10) ) ol 
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ZOOb l1 O.OOH70 
l DO 7 ll 0.015%0 
2008 15 O.OHlH 
2009 1J O.Oi31b5 
2 010 19 O. 012 Oal 
z 0 ll Zl 0.010"46 
2012 2l a .oo~ ·t'-i J 
2011 zs O.Ollb4J 
2014 Z1 O,OOIHo 
2 01 ~ 29 O .. OO"t'llb!J 
2016 ll 0.001192 
lOll ll 0.01/~0o 
2 01 8 l5 O.OIUOOS 
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1020 39 O.OIUJ42 
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•Yl~ 84 z .295 85 2 .zre +YU 
HIS 8& z .z 70 '13 z .785 +Yl6 
•r ll• 94 z .1"i 101 2 .1J4 +YlJ 
+YIJ 102 z o1lt, 105 z .991 +'I'll .,,. l.l& z 1.131 109 z 1.01 +Y19 
., 19 llO 2 lol4 J 113 z .Jlla +YZO 
+YZO u .. z .116 lU z .so~ +YZl 
+fll 116 z .so4 
""'' l tO 1 J -to. 75 '15 3 .)61 +ll +ll ~6 3 ohl 97 3 .43) +Z2 
+ll ~~ 3 .-.n 101 3 .503 +U 
+l) 102 l .501 105 l .525 +l4 
•H 106 3 .51oZ 109 3 .toes +L5 
·z~ 110 3 .498 113 3 .41] +Z6 
+lb 114 3 ... u 123 3 .327 •L1 
+l1 lH 3 ol.27 1H l .4 ua 
•LB 121> 3 ·" 129 J .<,79 +Z9 •l~ ll;J 3 .419 133 3 .523 +ZlO 
+liD 13~ 3 .sn 131 3 .493 +Zll 
•U1 118 3 .4~3 141 3 oHI +UZ 
+liZ 142 3 .<+18 
.. ~, l IOJ l -ll.Sl7 81 3. .304 •lll 
•ll3 82 3 .JOio 83 ) .295 •l.lto 
•ll4 114 l .2~5 as 3 .218 +ZU 
•lU 86 3 .218 93 l .185 +Zll> 
•llo 94 3 .JdS 101 l .JH +Ll7 
•ll, IOZ 3 .134 105 3 .997 +L 11 
•lid 106 3 1.131 109 l 1.01 +119 
·~19 liD 3 lo1'47 1U 3 .116 +ZZO 
+LZO .. 14 3 .n;, 115 3 .so~ +.tzl 
+Ul 111> 3 .504 
M~C ) z J 1.0 l 3 -t.o 
MPC ) ~ l 1· 0 l 3 -1.0 
MPC 3 6 3 leO 5 3 -1.0 , .. , ) j 3 1·0 1 3 -1.0 
MPC 3 10 l 1.0 9 l -1.0 
"'' 3 12 3 1.0 11 3 -1.0 ,.n ) H 3 1.0 ll 3 -1.0 
-~~c J 16 l 1.0 15 3 -1.0 
MPC , u 3 1.0 11 ] -t.o 
I'IP(. 3 20 l 1.0 19 3 -1.0 .... , , 22 3 1.0 21 3 -1.0 
IIPC. l H 3 1.0 2) 3 -t.o .... , l 2& l 1.0 Z5 3 -1.0 .... , 3 Zd 3 1. 0 ZT 3 -L.o 
I'IPC 3 30 ] 1.0 29 ] -t.o 
MPC J lZ l 1.0 31 3 -1.0 
II PC l 3~ 3 1. 0 33 3 -1.0 ,.., 3 36 l 1.0 J:; l -1.0 
II PC 3 31 ] 1. 0 37 l -x.o 
I'IPC 3 ~0 3 1.0 39 3 -1.0 
MPC ] u 3 1.0 ~1 3 -1.0 
""' J .... l leO ~3 3 -1.0 . -,.,, J ~· ] 1.0 6S J -1.0 
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.. , J -t.a 
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II PC 3 54 ) 1.0 53 ) -1.0 
II PC J 51> 3 t.o 55 J -1.0 
II PC J 58 J 1.0 H J -1.0 
"'' 3 60 3 1. 0 59 l -t .o MPC l 62 J 1.0 61 l -1.0 
MPC ] 1>4 J 1.0 63 3 -t.o 
II PC , 66 l t.o 65 J -1.0 
II PC ] 68 l 1. 0 61 3 -1.0 
I'IPC 3 10 3 1. il 69 
,. -1.0 
MPC ] 72 l t.o 11 l -1.0 
I'IPC ) 74 3 1.0 ll J -1.0 
II PC l 11> l 1.0 75 3 -1.0 
II PC l 78 3 1.0 11 3 -1.0 
I'IPC 3 80 3 1.0 79 l -l.o-
MPC. 3 az 3 1.0 81 3 -1.0 
MPC l 54 3 1.0 83 3 -1.0 
MPC l 86 l t.O u 3 -1.0 
MPC 3 ad J 1.0 6l 3 -1.0 
MPC 3 '10 3 1.0 89 3 -1.0 
MPC 3 92 3 t. 0 91 3 -1.0 
IIPC l 94 l 1.0 93 ] -1.0 
MPC l 96 ] 1.0 95 l -1.0 
MPC 3 91 ] 1. 0 •97 l -1.0 
MPC 3 102 3 t.o 101 3 -1.0 
!I PC 3 106 3 1.0 lOS 3 -t.o 
I'IPC 3 110 3 1.0 109 3 -1.0 
II PC ,. 114 3 1.0 113 3 -1.0 
II PC J 116 l 1. 0 115 3 -1.0 
MPC 3 111 3 t. 0 111 3 -1.0 
MPC 3 120 J 1.0 119 3 -1.0 
I'IPC J lZZ 3 1.0 121 3 -1.0 
MPC l 124 l 1.0 123 l -1.0 
MPt 3 126 3 1.o 1ZS 3 -1.0 
II PC 3 130 3 1. 0 129 3 -1.0 
MPC 3 ll4 3 1.0 133 3 -1.0 
II PC 3 138 3 1.0 1)1 3 -1.0 
MPC l 142 l 1. 0 141 3 -1.0 
MPC · 3 144 3 1.0 l'rl 3 -1.0 
MPC 3 146 l 1.0 tt.S 3 -1.0 
MPC J 141 l 1.0 147 3 -1.0 
I'IPC 3 1 so 3 t.o 149 3 -1.0 
II PC ] uz J t. 0 151 l -1.0 
II PC 3 154 3 1.0 153 l -t .o 
II PC 3 156 3 1.0 us 3 -1.0 
M.PC ,3 ua l t.o 157 3 -1.0 
MPC -. 3 100 3 1.0 159 3 -1.0 
MPC l 162 3 t.o 161 J -1.0 
II PC 3 164 3 1. 0 1U l :.1.0 
MPC 3 166 l t.o 16$ l -1.0 
IIPC , 161 ] &.o 167 l -1.0 






HPC ) 172 3 !. 0 17 i. 3 -l.J 
~rc. 3 1 74 3 1.0 ll.l l -1.0 
.w:~c 3 1 7b 3 1,\) l 7 5 3 -1. a 
M?C 3 1 70 3 1.0 177 ) -l.O 
M~C } Hu 3 1.0 17'1 3 -!. 0 
~ .. , 3 182 3 1. 0 lSI 3 -1.0 
M?C 3 164 3 1. 0 ltl) 3 -1.0 
M~~c 3 I db ) l.O 1 B 5 ) -1.0 
~?C 3 1~8 3 1. 0 1~7 ) -1.0 
MPC ) 1'0 3 ;, 0 lo~ ) -1.0 
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l),o..t iT l I 55 lHil.U 9) 
G•ITI 1 95 f h"-:J ?7 
U' IT I 1 113 TIIRU llo 
CMITI I 14 I THJoi.IJ 150 
0,1 Tl I 153 Hti\U 162 
Q;< I r I I loS THRU 190 
OMITI 2 97 10 I 102 105 106 109 110 +88& 
+H~S l25 129 130 Ill lJit 137 U8 
0~ IT l z 98 lC:b 
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OYNA"'IC ANAL VS IS - F84 iollNG - DAMAGED MAY 27. 1976 NASTRAN ll/22/73 PAGE ItO 
COt.OEI'iSED MASS MATRIX - 82 X 82 
R E A L E [ G E N v A L u E s 
MODE EXTRACTION E IGE:-;VALUE RADIA'jS CYCLES GENERALIZED GENERALIZED 
NO. ORDER M4SS STIFFNESS 
1 82 l.557l77E 03 3.946lC'7E 01 6.26042SE 00 5 .454678E-Ol 8.493899E 02 
2 81 l.993877E 04 l.412047E 02 2.247342E 01 4.032115E-Ol a. o39539E 03 
3 dO 4. 0 64966E 0 '• 2.0161 7oE 02 3.208844E 01 5.238331E-01 2. 129304E 04 
4 79 1.115Bl3E 05 J.34837SE 02 5.31&377E 01 4.823068E-Ol 5.3ill642E 04 
5 1t. z.zo7893E 05 4. /6l3;9E 02 7.57B003E Ol o.o o.o 
6 17 2.52312)= 05 5. C23Jc9E 02 7.9\llo463E 01 o.o o.o 
7 n 3.594S6SE 05 5.995054E 02 9. 54142 6E 01 o.o o.o 
8 75 5.599265C 05 7 .432o 25E 02 1.190929E 02 o.o o. 0 
9 74 6.604453E GS 8.2-.u9llE 02 l.3lZ~55E 02 o.o o.o 
10 73 9.779b25E 05 9.do9299E 02 t.573931E 02 o.o 0.0 
11 n l.ll9253E 06 l.057948E 03 l.68377l>E 02 o.o o. 0 
12 71 l.231973E 06 l.10'i943E 03 1.766529E 02 o.o o.o 
13 70 1.5 6132/E oo 1.2495~1E 03 1.'>86&90E 02 o.o o.o 
14 69 l.o2JoS5E 06 1.352721E 03 2 .152'!2 .H 02 o.o o. 0 
15 68 l.G97981E 06 1.377o72E :)J 2.1926HE 02 o.o 0.0 
16 67 2.lJ9o'•tiE 0& l.49o612E 03 2.3Sl933E 02 o.o o.o 
17 66 2.447ttl6E 06 1.564~22E 03 2.~u'Jo~se 02 0.0 o. 0 
18 65 2.6U6785E 06 1.6392C3E 0) 2.60dd72E 02 o.o o.o 
19 64 3.3944l2E o& 1.8423931: 03 2.'13225 eE 02 o.o o. 0 
20 63 3.845"l26E 06 l.96105ZE 03 3.121111E 02 o.o o.o 
21 62 4.023149E 06 2.0J5779E 03 3.192295E 02 o.o o.o 
22 61 4.985't42E Ob 2.2328 toE 03 3.553628E 02 o.o o. 0 
23 60 5.07Cd51:E 06 2.251856E 03 3.583940E 02 o.o 0. o' 
24 59 5.699505E 06 2.387364E 03 3. 799607E 02 o.o o.o 
£5 58 6.l62372E 06 2.4d24l4E 03 3.9505~ 4E 02 o.o o. 0 
26 57 6.' .. &579JE 06 2.54~/SJE 03 4.04o9S JE 02 o.o o.o 
27 56 6.805:.il1E 06 2.6JS7S6E 03 4.15~ll29E 02 o.o o. 0 
28 55 7.157:;351: 06 2.bOC'J5::E 03 4.261,87 7E 02 o.u o.o 
29 54 7.S05o59E 06 2. 753tl61E 03 4.4465o 7E 02 o.o o.o 
30 53 8.123265E 06 2 .850134E 03 4.53613CE 02 o.o o. 0 
31 52 9.203724t 06 3.033761tE 03 4.d2S33"E 02 o.o o.o 
32 51 9.792125E 06 3.1292J7E 03 4.930334E cz 0.0 o.o 
33 50 1.045C64E 07 3 • .232745E 03 5.l4~073E 02 0.0 o. 0 
34 49 l.l70846E 07 3.<.2l763E 03 5.4459:J6E oz O.J o.o 
35 48 l.444t.>t9E 07 3.80092:JE 03 6.04'13S3E 02 o.o o.o 
36 47 l.47C010E 07 3.dJ407lE 03 6.1J2114E 02 o.o o. 0 
37 46 1.590242E 07 3.9877e4E 03 6.3 1t& 755E 02 o.o o.o 
38 45 l.607ll4E 07 4.008tl03E 03 6.3S0334E 02 o.o o.o 
39 44 1.77J461E 07 4. 211246E 03 6.702407E 02 o.o o.o 
40 43 2.003787E 07 4.476367E 03 7.124360E 02 o.o o.o 
41 42 2.130678E 07 4.615926E 03 7.346475E 02 o.o o. 0 
42 41 2.2598BOE 07 4.753820E 03 1.565940E 02 o.o o.o 
lt3 40 2.283426E 01 4. 776520E 03 7.605251E 02 o.o o.o 
N 
~ 
DYf>lA)IIC ANALYSIS- F84 WlriG - DAMAGED MAY 27' 1976 N AS TRAN ll/22/73 PAGE 41 
COI\DENSED MASS MATRIX - 82 X 82 
R E A L E I G E N " A L u E 5 MODE EXTRACTION E lGEI\VALUE RAOlA~S CYCLES GENERALIZED GENE RALllED 
NO. ORDER MASS STifFNESS 
44 39 2.34t627E 07 4. E3S035E 03 7.70l%5E 02 o.o o.o 
45 38 2.40~526E 07 4. d995 ZOE 03 7.797iJ27E 02 o.o o. 0 
46 37 2.434016E 07 4.9J3574E 03 7.852029E 02 o.o o.o 
47 36 2.468691E 07 4.~6:i5S4E 03 1. 907764E 02 o.o o.o 
'•8 35 2.607560E 01 5.106426E 03 8.127129E 02 o.o o. 0 
49 34 2. 735712E 07 5. 2304 CZE 03 6.324443E 02 o.o o.o 
50 33 2.76d379E 01 5.26l539E 03 8. 373999E 02 o.o a. a 
51 32 2.819155E 01 5.3G9510E 03 6. 4 5 Cl't4 '• E 02 o.o o.o 
52 31 3.16770-'tE 07 S.62B.::34E 03 8.957615E 02 o.o o.o 
~3 30 3.25Zil5lE 07 5.703Jo7E 03 9.077222E 02 o.o 0.0 
54 29 3.40'tU91E 07 s.e35145E 03 9.2d692lE 02 o.o o.o 
55 26 3.877Jl~E 01 6.22o813E 03 9.910ZdlE 02 o.o o.o 
Sb 27 3.984 742E 01 6. 3 i 24 80 E 03 l.004663E 03 o.o o. 0 
51 26 4.2C6o3CE 01 6.48Sb55E 03 l.032256E 03 o.o o.o 
58 25 4.25325 1tE 07 6.52l6S'1E 03 1. 03 7961E 03 o.o o.o 
59 24 4. 35922 9E 07 6.o02'•45E 03 l.050812E 03 o.o o. 0 
60 23 4.4oZ528E 07 6.68J215E 03 l.063159E 03 o.o o.o 
61 22 4.527675E 07 6. 72~t.:JlE 03 1.0 IC922E 03 o.o o.o 
62 21 4.59~574E 01 6. 7d2016E 03 l.079391E 03 o.o o.o 
63 20 4.800661E 07 6.926uE•JE 03 1.10273'd:: 03 o.o o.o 
64 19 S.Ol61:15lE 01 7.125203E 03 l.l340llE 03 o.o o.o 
b5 16 5.1 03l66E 07 7.143645E 03 1.l36947E 03 o.o o.o 
66 17 5.493J09E 07 7.4ll6E8E 03 1.179607E 03 o.o o.o• 
67 16 5.6C'1930E 07 7.'tti9945E 03 1.192062E 03 o.o o. 0 
68 15 5.97225CE 01 7. 728031E 03 1.229955E 03 0 .o o.o 
69 14 6.2JJJ33E 07 7.895148E 03 1. 2 56S52E 03 o.o o.o 
70 l3 6.5ZU4ooe: 07 8.'J79tl52E 03 1.235'1'ti:IE 03 o.o a. a 
71 12 6.YH2$5E 07 a.llS67Z£ 03 l.292127E 03 o.o o.o 
72 ll 6.6l't058E 07 8.132&8SE 03 [.29435SE C3 o.o o.o 
73 10 7.7775'J7E 07 8.81'7020E 03 1.40359U: 03 o.o a. a 
74 9 7.819lliJE 07 e. t l64't1E 03 l.412730E 03 0.0 o.o 
75 8 7.92020BE 01 B.tl99S55E 03 lo4ll.40<1E 03 o.o o.o 
76 7 8.271592E 01 9.094tl28E 03 1.4474o 7E 03 o.o o.o 
77 6 8.611277E 07 9.2796S5E 03 1.476910E 03 o.o o.o 
78 5 8.t130339E 07 9.3969!38E 03 l.495577E 03 o.o o. 0 
79 4 1.02 7l !33E oa 1. Cl35COi: 04 l.bl3036E 03 o.o o.o 
80 3 l.ll8'113E 08 l.0577C1E 04 l.683520E 03 o.o o.o 
81 2 1.2600itlE 08 l.l225lbE 04 l.786539E 03 o.o o. 0 
82 1 1.5 8165 BE 08 1. 2 5 7640E 04 2.001596E 03 o.o o.o 
DYNAMIC ANALYSIS- F84 WING- DAMAGED 
CONDENSED MASS MATRIX - 82 X 82 























































































































































































































6. 8 677 ZOE-01 
6.tlu7720E-Ol 





MAY 27, 1970 NAS TRAN 11/2 2/73 PAGE 































































































































































































































DYNAMIC ANALYSIS - F84 ~lNG - DAMAGED 
CO~OENSED MASS MATRIX - 82 X 82 

















































































































































































































l. •13'• Bo CE -01 
1. 9 3'• :!&OE- 01 
3. OtlS OZ2 E-02 
3.0<l5022E-02 
3.354491E-02 





1. 06l. 702 E-02 
4.360643E-02 
4. 36064 JE-02 
MAY 27, 1976 NAS fi',AN 11/22/73 PAGE 
































































































8.9 597 2 5E-03 





























































































































OYN~MIC ANALYSIS- F84 WING- DAMAGED 
CCI\DEI\SEO MASS MATRIX - 82 X 82 
EIGENV,\LUE II 1.557177E 03 
R E A L E I 
POINT !D. lYPE. Tl T2 
183 G -1.797523E-03 -z. 0323'i9E-O'r 
184 G 2 .063007E-03 -3.613776E-04 
185 G -3.075808E-03 -7. ClC1CGE-04 
1136 G 3.899J87E-03 4. 7387SOE-04 
18 '1 G -l.o8274CE-03 1. 722297E-04 
188 G 3.26723 7E-03 1. 995343E-04 
189 G 9. 761609E-04 7.211955E-04 
190 G 1.202498E-03 l.oo3487E-o4 
191 G o.o o.o 
19Z G o.o o.o 
193 G o.o o.o 
194 G o.o o.o 














MAY 27, 1976 
R N 0 • 1 
NASTRAN ll/22/73 PAGE 47 
r0 
cc 
DYNAMIC ANALYSIS - F84 ~ING - DAMAGED 
CONDENSED MASS MATRIX - 82 X 82 




































































































































-1.2 7006 8E-02 


















1. 47315 lE-02 







1. '•0 7C61E-02 
-l.53310lE-01 
-l.ll962'iE-03 



























































-1. 09dbb9 E-02 
MAY 27t 1976 Nt.STRAN 11/22/73 PAGE 









































































































































-1. 564156 E-O 1 
-3. 923282E-03 
-1 .• 346l3ZE-O 1 

































-1.558593 E-O 1 
1. 572431E-02 
































· -7. 7lo225E-Ol 
-7. 7l6225E-Ol 














DYNAMIC AN4LYSIS- F64 ~lNG - DAMAGED 
CO~DENSED MASS MATRIX - 62 X 8' 


































































































-9.134991 CE- 03 
2 .38700C:IE-02 
-b. 012 551 E- 03 
2.164476E-C2 
-1.590549 E-O 3 
2.13J913E-02 
0. 49 30 1.JE-O 3 
-6.533909E-0.4 





















































































-6.42 78 1+2E:-02 




















1. 4 75l48E-02 









MAY 27, 1976 NASTRAN ll/22/73 PAGE 

































































































































































































































DYNAMIC ANALYSIS - F84 ~ING - CA~AGEO 
CO~CENSEO MASS MATRIX - 82 X 82 
EIGENVALUE j 1.993877E 04 
PCir..T 10. TYPE Tl 
183 G 6.74l598E-03 
184 G -3.26545CE-03 
165 G l.577836E-02 
186 G -4.56S564E-03 
187 G l.598075E-02 
188 G 9 .450756E-04 
169 G l.225969E-02 
190 G 1.03 74 7 SE-OZ 
191 G 0.0 
192 G O.·J 
193 G o.o 
194 G o.o 
R E A L E I G E N V E C T 0 R 
T2 T3 
z. OC69Zz::-o 3 -2.6l214dE-OZ 
-4. 48~277E-03 -2.6l2148E-02 
l.08274lE-O 2 -2.395535E-02 
-5.447660E-03 -2.395535E-02 
l.l29981E-02 -2. 16 756 7E-02 
-4.4617632-04 -2.167567E-02 
8. 648 SlBE-0 3 -l.o610o2E-02 




o.o 0 .o 
MAY 27, 1976 NASTRAN 11/22/73 PAGE 52 
N 0 • 2 
DYNAMIC ANALYSIS - F84 ~lNG - DAMAGED 
CC~DENSED MASS MATRIX - 82 X 82 












































































































































































-1.2844 77E-O 2 






























-8. 34'15 73E-'Ol 
-9.0 lt>l26E-Ol 
-9.0l6l2c,E-Ol 
-9.66 lod 1E-01 
-9.66168\E-Ol 
-l.OOOJOOE 00 












~AY Z7, 1976 NASTRAN 11/22/73 PAGE 





































































































-2.64 722 lt-02 
2.455404[-02 
-2.436 7'16E-02 
2. 802 7"16E-02 











3. 5:l456 JE-02 
-l.302257E-02 

































-1. 70223lE-0 1 
-1.9042860:-02 
-1. 687739<:-0 1 
-2. 23B9<; lE-02 




- 1. 4 6 1.1 3 .l E- 0 1 
-5.~S9675i:-J2 
-1. J3~865E-O 1 
-8.30tl1C7E-02 
-1. 012121E-O l 









-1. 5915,4E-0 1 
-l.489756E-02 

















5 .Gd210 l E-0 1 
































DYNAMIC ANALYSIS - F64 WING- DAMAGED 
CONDENSED MASS MATRIX - 82 X 82 























































































































































-5. 36 5 22JE-O 2 
-z. 76347.:.E-o2 


























































1. 66 7674E-Ol 








1. 7110 1&E- 01 
l.77701&E-Ol 
MAY 27, 1976 NASTRAN 11/2.2/73 PAGE 
N 0 • 






































































































































































-7. 335t!07E-O 4 
















































2. 03«955 E-OZ 
l.507243E-02 
1.507243E-02 






DYNAMIC ANALYSIS - F84 Wl~G - CAMAGEO 
CO~DENSEO MASS MATRIX - 82 X 62 
EIGENYALUE • 4.064966E 04 
POINT I D. TYPE Tl 
163 G -S.lbS88lE-03 
184 G 6.953564E-03 
165 G -fl.3437&7E-03 
teo G l.608319E-02 
187 G -9.549079E-O't 
188 G 1.661073E-02 
lB9 G l.063066E-02 
190 G l.l47'.39E-02 
191 G o.o 
192 G o.o 
193 G o.o 
194 G o.o 














MAY 27o l97o NASTRAN 11/22173 PAGE 57 
N 0 • 3 
DYNAMIC ANALYSIS - F84 WING - DAMAGED 
CO~OENSED MASS MAiRIX - 82 X 82 





















































































































4. 7744 78E-02 
1.432 32 9E-O 3 







































-1. 3277 4 7E-O 1 
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4 • d 9 7 7 6 9 E-O 2 
-2. 8Cl88SE-C3 








































-1.145193 E-O 1 








-4. 522 54 7E-02 









-4.2122 oLE-O 2 
-1. C30192E-Ol 
-4.3991S:,E-02 
-l' •. orseo.:.t:-ol 
-s. 229CJ47E-02 
























-.3 .coc;:sz ::-01 







































DYNAMIC ANALYSIS- F84 ~ING - OAMAGED 
CO~DENSED MASS MATRIX - 82 X 82 


























































































4. 9982 59E- 02 


























































-4. ->122 s~c-02 
-8.477157E-02 
-2.624394E-02 
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4 • 'tl 8 2 1 0 E -0 2 
-4. S92158E-02 


















































































DYNAMIC ANALYSIS - F84 WING - DAMAGED 
CONDENSED MASS MATRIX- 82 X 82 
EIGENVALUE j 1.115813E 05 
PCli\T 10. TYPE Tl 
183 G -8.347832E-03 
184 G 5.828C6SE-03 
185 G -l.l20150E-OZ 
186 G 9.407900E-03 
187 G -S.Il237oOE-03 
188 G 7.364664E-03 
169 G -1.283065E-03 
190 G 3 .614493E- 04 
191 G o.o 
192 G o.o 
193 G o.o 
194 G o.o 
R E A L E I G E N V E C T 0 R 
TZ T3 
-1.856774E-02 1 • 55 0 5 1 5 E- 0 l 
1.734731E-02 1.55J515E-OL 
-4.142259E-02 2.581474E-01 
4.212425E-02 2 .S81474E-O L 
-3. 597656E-02 3.687867E-OL 




o. 0 o.o 
o.o o.o 
o.o o.o 
1'\AY 27 o 1976 NASTRAN 11/22173 PAGE 62 
N 0 • 
APPENDIX 0 










0~ IT I 
OMI Ti 
IJM IT I 
OMIT! 
0~1 Ti 
0.~ IT 1 
OMIH 
···························~······································ • • 
~O~lilC~AL BUL~ UATA F~R 
··········································~······················· 
F 84 •lNG PRUJECT - DAMAGEU ~INC 
CO.~U.E.''f)tJ Mt.~S ~ATRIX- 17 X l7 
. 
• 
·••··•••·•···•••··•···•·····•···•···•··•·····••••····••·•••···•••• • OMI I TEO UEGREES UF FRE€0014 • 
••·••••••···•···••·····•·······••···•··••······•···············••· 
3 ) 5 7 9 11 H 1 7 
) 19 Zl 23 ZT 29 31 )5 
3 37 39 41 H 47 49 51 
3 67 69 71 75 77 19 bl 
3 83 61 d9 91 93 97 101 
) 105 109 IU 111 119 IZ 1 IZ~ 
3 IZ9 lll 131 1H 145 1H 149 
3 153 ISS IH 1)9 161 lo5 167 
3 11>9 l1l 175 177 119 181 115 
3 1d 7 lU9 
ENDCIATA 
DYNAMIC A~ALYS!S- F84 w I r.G - DA"'AGEO MAY 28, 1976 NASTRAN ll/22/73 PAGE 38 
CONDENSED MASS MATRIX - 11 X l7 
R E ,\ L E 1 G E N v A L u E s 
MCDE EXTRACTION E !GE.\'JALUE RAD!MiS CYCLES GENERALIZED G ~ N: RA LllE D 
NO. ORDER ~ASS STIFFI'tESS 
1 17 1.557646E il3 3. 9467 C3E 01 6.Zo1373E 00 5.4Sl390E-Ol 8.49l335E 02 
2 16 2.0030361:: 04 l.4l52J7E 02 2.252496~ 01 3.99319<7E-01 7.998520E 03 
3 ·15 4.1<;3.;.7~[ 04 z.ozs;:JE 02 3.224:l'J7E 01 7.37:J9Z8E-01 3. 024641E 04 
4 14 l.l5-'~l4E OS 3.3>63-'<JE 02 5.4J544 7E 01 4.3355161:-01 5.001060E 04 
5 13 2 .C.07762E 05 5.l06626E 02 6.1274 1t9E Ol o.o o.o 
6 12 2.72367lE 05 5.2l907ZE 02 8.306412E 01 o.o o. 0 
7 ll 5 .0506 1t8E 05 7.lC67'iZE 02 LlHOSlE 02 o.o o.o 
8 10 7.7J545dE 05 8.77i3074E 02 1.39707 4E 02 o.o o.o 
9 9 l.O:Jl22~E 06 1. J39tl20E 03 1.65492 SE 02 o.o o.o 
10 8 1.5o74l&c ou 1.251966~ 03 1.99256 5E 02 o.o o.o 
11 7 2.0091UlE 06 1.417455!: 03 2.25595 SE 02 o.o o. 0 
12 6 2.902416E 06 1. 7036~uE ()3 2. 7 il440t: U2 o.o o.o 
13 5 3.179189E 06 1.7830ZdE 03 2.837776E 02 o.o o.o 
14 4 5.557883E 06 2.357~16E 03 3.752104E 02 o.o o. 0 
15 3 6.9C5027E 06 2.627742E 03 4.182160E 02 o.o o.o 
16 z 9.021029E 06 3.003503( 03 4. 7tl02Z 2E 02 o.o o.o 
17 l 8.705170E 07 9. 330146E 03 1.484939E 03 o.o o.o 
DYNAMIC ANALYSIS- F84 WISG- DA~AGED 
CONDENSED Y.ASS MATRIX- 17 X 17 














































































































































l • .SQQ~62~-02 
1.1855931:-02 
1 • 7 6 2 4 6 ~ E- 0 2 
1. l449C6t-iJ2 
1. 70ti711E-02 


















1. 23 7142<'-02 
1.3165/0E-02 

















9. 57 250 Jt-01 
9.35)517E-Ol 

























6. 754 75'>E-Ol 
&. 75 1• 75 SE- 01 
6 .oO'i 1t3lE-O 1 
6. :;o?'t31 c-ot 
6.o63957E-Ol 
b.l>&3957E-Ol 
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5. 59634 7E-Ol 
5. 596J47t-vl 
















DYNAMIC ANALYSIS- F84 ~lNG- CAMAGED 
CC~CENSED MASS MATRIX - 17 X 17 


























































































































































































































4. 034& 12E-02 
1. 062707t:-02 
4 .37034UE-02 
4. 3 7834 8E-02 
I'.AY 2a, l97b NASTRAN 11/22./73 PAGE 




































































































-2 .1046 7 2E-O 3 
4. 9da3 71[-04 
-S •. ~ Jh22E-J3 
o .6o635L:E-03 
-l.OlUb~f:-02 






















































-1. 09 l Z ~ 1 E-0 3 
-6. 2.:3 ~o 1 .n:- 04 


























5. 7'>515 3E-02 
5.755153E-.:Jl 
5.979103E-Ol 










1. 202 S4&E- oz 
l.1b2710 E-02 
1.1J2 710[-CJZ 
1. J!JZ.IJ n:-oz 
l. Oo2 7<.J 7E-C2 
7. o9496 7E- 03 





7. ,,J l SOCE- 03 
7 • .:.·J1)DOE-03 
5, 39to2' 1E-C3 
5. 396251E-C3 
4 • .:)tJ7•J:>.1E-03 
4.uo705ZE-C3 
2.7J2U94E-03 





DYNAMIC ANALYSIS - F84 WING - DAMAGED 
CONDENSED MASS MATRIX- 17 X 17 
EIGENVALUE I 1.557646E 03 
POINT 10. TYPE Tl 
1113 G -l.797410E-03 
184 G 2.06l939E-03 
185 G -3.072117E-03 
186 G 3.S90962E-03 
ld7 G -l.C..iHl36E-03 
188 G 3.25 B314E-03 
1il9 G 9.724554E-04 
190 G 1.195051E-03 
191 G 0 .o 
192 G o.o 
193 G o.o 
194 G o.o 




-7.05368 lE-04 -6. 50U63 3E-03 
4.760725E-04 -6. ?06633E-03. 
l.663312E-04 -1. 339936E-OZ 
z. 007H 7E-04 -1. 3399l6E-OZ 
7.182683E-Oit -2 .l77971E-02 
1. 552451E-04 -2.117971E-OZ 
o.o o.o 
o.o o.o 
o. 0 o.o 
o.o o.o 
MAY 28. 1976 NASTRAN 11/ZZ/73 PAGE 
N 0 • 1 
t 
DYN~MIC ANALYSIS - f84 HING - DAMAGED MAY zs, 1976 NASTRAN ll/22/73 PAGE 45 
CONDENSED MASS MATRIX - 17 X l7 
EIGENVALUE t z.oo3036E o4 
R E A L E I G E N V E C T 0 R N 0 . 2 
PC INT 10. TYPE- Tl T2 T3 POINT [0. TYPE Tl TZ T3 
1 G 6.435454E-03 4. 741192E-03 -l.OOOOOOE 00 44 G -4.l02362E-02 1.5975tl6E-01 7. 238 722 E-02 
2 G -3.762976E-02 1.331633E-Ol -l.OCiOOOOE 00 45 G l.20l959E-02 -l.562999E-02 . 2.124619E-Ol 
3 G l.l570SUE-02 -6.051444E-03 -6. 311007E-Ol 46 G -4.016068E-02 l.548622E-Ol Z.l24619E-Ol 
4 G -4.1 \)3 7 82E-02 1.438851E-Ol -8.311007E-Ol 47 G 5.2 77097E-03 4.389673E-03 3.6951>94E-01 
5 G 1.340948E-02 -1.432367E-02 -I>. 62156 7E-01 48 G -3.295125E-02 1.332611E-Ol 3.695694E-Ol 
6 G -4.304345E-02 l.519770E-Ol -6.62151>7E-Ol 49 G -3. 70636!JE-04 z.499d14E-o2 5.l191l8E-Ol 
7 G 1.530635E-OZ -2.2'o5645E-02 -4. 9306o5 E-01 50 G -2.642lOOE-02 l.l6S739E-Ol 5.179718E-Ol 
8 G -4.4781os~-o2 l.601451E-01 -4.936665E-Ol 51 G -1.046639E-02 5.446343E-02 6. 00076 7E-O 1 
9 G 1.525312E-02 -2.380840£:-02 -3.25673lE-01 52 G -1.717513E-02 7. 85520 lE-02 6.0JC7o7E-Ol 
10 G -4.450108E-02 1. ul551CE-Ol -3.25673LE-Ol 53 G l.l51384E-02 1.389266E-03 -4. 723514E-Ol 
11 G I.44I712E-02 -2.07ill25E-02 -1. )8454CE-Ol 54 G -3.876ll8E-02 1.392'otldE-1l -4. 723514E-Ol 
12 G -4.3362bOE-02 1. 5tl6176E-O l -1.5d4540E-Ol 55 G 1.165od5E-02 -7. 341446E-03 -3.39396~E-Ol 
I3 G 1.030641E-02 1. 665282E-o 3 -8.294693E-Ol 56 G -3.991944E-02 l.47819dE-Ol -3.39398'7E-Ol 
14 G -3.9615C5E-02 l.36B074E-O 1 -a. 294693E-Ol 57 G l.140073E-02 -I.652734E-02 -2.034083E-Ol 
15 G l.25t;S74E-02 -8.6Sl215E-03 -6.tl9!>l61E-Ol 58 G -3.96 723 2E- 02 1. 5657~7E-O 1 -2.034062E-Ol 
I6 G -4.134343E-02 1.471533E-Ol -6. 895261E-Ol 59 G I.lllludE-02 -2.246776E-OZ -6.51<loBOE-02 
17 G 1.364:l12E-02 -1.5170BbE-OZ -5.500205E-01 60 G -4.0 dl21:l4E- 02 1.620466E-01 -6.stsuaoe-vz 
16 G -4.277574E-02 I. 536346E-01 -5. 50020!iE-Ol 61 G 9 .::>53716E-03 -2.202159E-02 7.~82158E-02 
19 G 1.5l434H-uZ -2.lb6545E-02 -4.103Jl5E-Ol 62 G -3 .oto2759E-02 t.6l2b0 1E-01 7. 5d215dE- CZ 
20 G -4.451223E-02 1. 6012 0 0 E-O 1 -4.103315E-Ol 63 G 7. Jtzo .. se- u3 -1. 9314l4E-02 2.2111 HE-01 
21 G 1.477908E-02 -2.17C036E-02 -2. 706693E-Ol b4 G -J.c,oe9SOE-o2 I.586627E-OI 2.217171E-Ol 
zz G -4.370460E-02 I. 60 126bE~'O 1 -2. 701>69 3E-Ol 65 G 7.7il't009E-03 -1.42't276E-02 3.7705'ti>E-Ol 
23 G l.459l36E-02 -2.037940E-OZ -I.319242E-Ol 66 G -3.41J1112E-02 t. 541932E-O 1 3. 770546E-ul 
24 G -4.3 54153E- 02 I. 587B52E-01 -1.319242E-01 67 G -4.5l9403E-04 I>. 409dd 3E-O 3 5. 31 0331>E- 01 
25 G l.413995E-02 -1.3!l671>~E-OZ 8.366462E-03 68 G -2.69'i57tlE-02 1.33023LE-Ol 5.310d36E-01 
2b G -4.22 5169E-02 1. 52196'/E-Ol 8.Jt.b4o2E-03 69 G -4. 747313E-03 z. 719726!:-02 6.764200E-Ol 
27 G 6.5't2206E-03 I.531332E-03 2.078868E-Ol 70 G -2.21>D537E-02 1.167313E-OI b. 764200E-01 
ZB G -3.42<lll6E-02 1. 356000E-01 2 .071:!1:li>8E-01 71 G -l.C'>946dE-02 5.607775E-02 7.6CI5579E-Ol 
29 G 1 .a 7?294E:-os 2.374202E-02 3.9o3438E-01 72 r. -1.53ol35E-02 7.839102E-02 7.60il579E-01 
30 G -z. 7lo373E-oz t.I91242E-Ol 3. 9b3438E-01 73 G 1.3Q91l74E-02 2. 78343:lE-03 -3.214798E-01 
JI G -9.828337E-OJ 5.31046H-02 5.0367&dE-Ol 74 G -3.333oo3c-02 1. 34226'iE-Ol -3.21479SE-01 
32 G -1. 7U3334E-02 7.86G359E-02 5.0lt.766E-01 75 G 1.10o056E-02 -5.5854'<7E-03 -1. 877970E-01 
33 G I.l63730E-02 -6.40:ldOtlE-04 -6.4618421:-01 76 G -4.060045[-02 l.415352E-01 -1.871970[-01 
34 G -4.042456E-02 1.404452E-Ol -6.46l842E-Ol 77 G 1.076011E-02 -1.37lOOaE-02 -5.42628oE-02 
35 G 1.27621'.iE-02 -1.05 8 7 60E-02 -5.01 0991E-Ol 78 G -4.78757bE-02 1.49l491E-01 -5.426286E-02 
36 G -4.145723E-02 1 • !>0 3 3 4 7 E- 0 l -5.010991E-Ol 79 G 4.153650E-03 -l.909913E-02 7 .891673E-02 
37 G 1.4511137E-02 -2.035942E-02 -3.5o4191E-Ol eo G -3.9lb7B7E-02 1.550372E-01 7.89I673E-02 
38 G -lt.3't6l77E-02 1. 599779E-OI -3.564191E-01 SI G -l.465097E-03 -l.922618E-02 2.116271E-01 
39 G 1.519123E-02 -2.628'193E-02 -2.12 7146E-OI 82 G -3.306653E-02 1. 552J.boE-Ol Z .1162 71 E-O I 
40 G -4. 364409E-02 l.657647E-OI -2.127146E-Ol 83 G -1.I86900E-03 -1. 537059E-02 3.442340E-01 
41 G 1o37lb33E-02 -2. 34B41~E-02 -o.970143E-02 84 G -l.653634E-02 1.520830E-Ol 3.442340E-Ol 
42 G -4.292545E-02 I.628471E-Ol -6.970l43E-02 115 G -4.274290E-03 -1.0934 71E-02 .. 4.740154E-Ol 




DYNAMIC A~ALYSIS - F84 WING - DAMAGED HAY 2a. 1976 NASTRAN 11/22/73 PAGE 
COhDENSEO MASS MATRIX - 17 X 17 
EIGENVALUE fl 2.003036E 04 
R E A L E [ G E N V E C T 0 II. N 0 • 2 
PCI'-T I D. TYPE Tl T2 T3 
183 G -6.740026E-03 -1.970431E-03 2.611093E-02 
184 G 3.336333!:-03 4.397575E-03 2.6ll093E-02 
185 G -1.5 7l305E-02 -1.062044E-02 2. 335735E-OZ 
lil{; G 4. 702702E-03 5.333435E-03 Z.335735E-02 
167 G -1.585753E-OZ -1.106591E-02 2. 04664 OE-02 
18il G -7.592936E-04 4.114080E-04 2.046640E-02 
189 G -1.204430E-02 -a. 47lssze-o3 l.b76562E-02 
190 G -1.01701 !iE-02 -7.208139E-03 l.b76502E-02 
191 G o.o o.o o.o 
192 G o.o o.o o.o 
193 G 0 .o o.o o.o 
19 .. G o.o o.o o.o 
DYNAMIC ANALYSIS- F84 WING- DAMAGED 
CO~CENSED MASS MATRIX - 17 X 17 
EIGENVALUE i 4.103475E 04 
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-z. zo 74B5E-o 1 
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MAY 28, 1976 NASTRAN 11/22/73 PAGE 
N 0 • 













































































































5 .0232 1t3E-02 
-3. 77<.353E-02 
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DYNAMIC ANALYSIS - f84 WING- DAMAGED MAY 2&, 1976 NASTRAN 11/22/73 PAGE 52 
CONDENSED MASS MATRIX - 17 X 17 
EIGEN~AlUE t 4.103475E 04 
R E A L E I G E N V E C T 0 R N 0 . 3 
POINT 10. TYPE- Tl T2 T3 POINT 10. .JYPE Tl T2 T3 
87 G 3o708630E-02 -4.402013E-02 4.930340E-CZ 139 G -9.915917E-04 -1. 683586E-02 1.976112E-01 
88 G -1.363306E-02 -1. 600294E-O 1 4. 93 0340E-02 141 G -3.432896E-02 -1. 302468E-02 2.054193E-Ol 
89 G 3.761075E-02 -6.404305E-02 -8.124703E-02 142 G 2.581030E-02 -1.917550E-02 2.o54193E-01 
'iO G -1. 7b'i72 SE-04 -1.435248E-Ol -6.124703E-02 143 G -2.746402E-J2 -1. 29G79-<E-02 1.976112E-G1 
91 G 2.994302E-02 -8.972979E-02 -l.595274E-01 144 G ·2 .9 7l424E-02 -2.076378E-02 1.976112E-Ol 
92 G 1.9554o5E-02 -l.Oa5719E-01 -1.595274E-Ol 145 G 4.8S7475E-03 -1.360694E-02 1.894652E-01 
93 G -1.6 70152E-03 -2.294l66E-02 5.596453E-Ol 146 G 2.630538E-02 -2.069J80E-02 1.B94652E-01 
94 G 1.273583E-02 -1.497174E-01 5.596453E-Ol 147 G 1.117723E-02 -1.477664E-02 1.799116!::-01 
95 G -4.470119E-02 -2.278457E-02 7 .303572E-01 148 G 2.85164bE-02 -2.00849SE-02 1.799116E-01 
96 G 4.790942E-02 -c;. 05003CE-02 7.303572E-Ol 149 G 2.062655E-02 -1.647220E-02 1. 739115E-01 
97 G -2.6b6424E-02 -1.8 7J619E-02 6.643147E-01 150 G 2.522514E-02 -1.758&461:-'Jl 1.739115E-01 
98 G 2.1159 70E-02 -<J.~><>7182E-02 6.643147E-01 151 G -3. 5l5?SSE-02 ·-5.152'111E- OJ t!.012551E-OZ 
101 G -1.78244BE-02 -l.447386E-02 5.959540E-01 152 G 3. 767956E-02 -1.20190~E-03 8.012551E-02 
102 G 1.755333E-02 -l.Oll957E-Ol 5.959540[;-01 153 G -3.26l<>OSE-02 -8.135'141[-03 7.273895E-02 
103 G 2.76bbOJE-03 -5.35&lo2E-02 4 .32o73SE-Ol 154 G 3.19~J06E-02 -1.50S632E-iH 7.273895E-02 
105 G -l.257'<5CE-02 -9.472191E-03 5. 24o993E-Ol 155 G -2.936749E-02 -9.564oui>E-OJ 6.904334!:-02 
106 G 1.69370!!£-02 -6.21122 3E-02 5. 24b993E-01 156 G 2.13YO!l7E-02 -1.754242E-OJ 6.904334E-02 
107 G 6.024854E-05 -3.147532E-02 3 .tl21>444E-Ol 157 G -2.6 73291E-02 -l.007318E-02 6. 71225aE-02 
lOB G 2 .1>2629 7E-03 -1.031876E-01 1. 89985 3E- 01 151:1 G 2 .4!l&521E-02 -2.055121E-03 b. 712256E-02 
109 G -b .1412 1tB E-0 3 -9.090494E-03 4.57tio33E-01 159 G -2.52479dE-OZ -9. 7079<>SE-03 o. 5b43 79E-OZ 
110 G 1.4.66376E-02 -5.9317 J7E-02 4.578&33E-Ol 160 . G 2.37:;743E-OZ -2. 750290E-03 b. 5 64379E-02 
111 G 6.60)546E-03 -4.u24145E-02 3.450106[:-01 161 G -Z.031837E-02 -7.069!ld6E-03 6 .340490E-OZ 
113 G -6. 341l740E-03 -1.02491 7E-02 3.991997E-Ol 1u2 G 2.22(Jl19E-02 -4!4434ll5E-03 b.3404SOE-OZ 
114 G 4.;!96c79E-03 -l:l.697158E-02 3.9919971:-01 163 · .. : G -1.747od3E-02 -3.641o'iBE-03 5.815'114E-02 
115 G 9.il099U9E-03 -l.036522E-OZ 3.450101>E-01 1b4"· G 2.391243E-02 -6.324727E-03 5.u 15914E-02 
116 G 6.605o04E-03 -8.61171:>JE-02 3.450106E-01 165 G -1.0~618 7E-02 -3.4b7464E.-03 4. 72 72 56E-C2 
117 G 2.39o233E-02 -1.840387E-02 2. 755802E-01 166 G 2.315214E-OZ -4. 7227t!SE~03 4.72725oE-OZ 
118 G 1.182903E-02 -7.763600E-02 2. 755d02E-Ol 167 G 5.432644E-04 -2. 38B311E-03 · 3. 72iHI4ZE-OZ 
119 G 3.034274E-02 -2.925385E-OZ 2.072491>E-Ol 11>8 G 2.23U204E-02 -2.91126JE-03 3. 72tla4ZE-02 
120 G l.9)581uE-02 -b. 'l84u 15E- 0 2 2.072496[-01 169 G 1.2699d~>£:-02 -1.71637tiE-03 2.80l34oE-OZ 
121 G 3.335':/llciE-02 -4.245lB5E-OZ l.o46b32E-Ol 170 G 1.<>6dB4SE-02 -1.595444(-03 Z.!30134bE-CZ 
122 G 2.8&4t-93E-02 -~.lJ435lt::-02 l.64<>83ZE-Ol 111 G -2.1>72149E-02 -4. l2232fE-03 5.1324 74£-02 
123 G -4.346't60E-02 -1.335733E-02 1.995759E-Ol 172 G 2.663&49E-02 -9.bl5242E-04 5.1324741::-02 
124 G 4.625b29E-02 -1.973554E-02 1.99575'lE-01 173 G -2.tl7Uo44E-02 -1. 051201E-02 3.5Z795dE-02 
125 G -3.406131£-02 -1.334431E-02 1.991710E.-01 114 G 2. 71 7396E-02 l.462055E-O 3 3. 527958E-02 
126 G 3.434275E-02 -l.472026E-02 1.991770E-01 175 G -2.622754£-02 -1.1524Z9E-02 2.5008o5E-02 
129 G -Z.900293E-02 -1.350464E-02 2 .o 17174E-01 176 G 2.311<>37E-OZ 1. 334426E-03 2.500S65E-02 
130 G 2 .660917E-OZ -1.288420E-02 z. 01 7174E-Ol 177 G -Z.40&60BE-02 -1.201d99E-02 1.81542SE-02 
133 G -Z.543902E-02 -1.35117<>E-02 2.043456E-01 178 G 2.032572E-02 1.918587E-03 l.lll542aE-02 
13/o G 2.50'l246E-02 -1.340304E-02 2o043450E-01 179 G . -2.1337olE-02 -1.122336E-02 1.356710E-02 
135 G 3.21779SE-03 -4.983209E-03 !to 81~914E-02 180 G 1.790165E-02 2.Z81365E-03 1.3So7lOE-02 
137 G -2.333144E-02 -l-33lo66E-02 2.059079E-Ol .161 G -1.631:1323£-02 -a. 031 tl'lOE-03 l.Ob8455E-u2 




DYNAHIC ANALYSIS - F84 WING - OAHAGEO 
CONDENSED MASS MATRIX - 11 X 17 
EIGENVALUE t 4.103475E 04 
POINT IO. TYPE Tl 
183 G -b.Z91658E-03 
184 G 8.130226E-03 
165 G -7.8Z6459E-03 
166 G l.637l80E-OZ 
187 G -1.7Z5357E-03 
188 G 1. 8b938lE-OZ 
169 G 1 .l5202bE-02 
190 G l.241596E-02 
191 G o.o 
192 G o.o 
193 G o.o 
19't G o.o 
R E A L E I G E N V E C T 0 R 
TZ T3 
-1. Z38177E-03 1.032279E-OZ 
-Z.OB7160E-03 1.03ZZ79E-02 
6.9b0179E-04 -1.4256b6E-OZ 









MAY 28, 1976 NASTRAN 11122173 PAGE 
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DYNAMIC ANALYSIS - F84 WING - DAMAGED MAY 28t l97b NASTRAN 11/22173 PAGE 55 
CONDENSED MASS MATRIX - 17 .Xl7 
EIGENVALUE ' l.l53514E 05 
R E A L E l G E N V E C T 0 "' N 0 • "' 
POINT 10. TYPE Tl TZ T3 POINT 10. TYPE Tl T2 T3 
l G -3.181658E-02 -4.165550E-02 l.OOOOOOE 00 44 G lt.882964E-02 -1. 0&3282E-Ol -l.801271E-Ol 
2 G 6.190066E-02 -l.l09771E-Ol l.OOOOOOE 00 45 G -l.ft95761E-02 -3.613 768E-02 -2.322358E-Ol 
3 G -3.381353E-02 -3.134545E-02 6.43&943E-Ol 46 G 4.866654E-02 -1. 04tH84E-O 1 -2.322358E-Ol 
4 G 6.664145E-02 -l.190933E-Ol 8.436943E-01 47 G -3. 6':12349E-03 -4. 44299bE-02 -2.95tol80E-01 
5 G -3.2657'16E-02 -2.2~275JE-02 6.sato894E-ol· 48 G 3.903l90E-02 -9.655619E-02 -z. 9 54 1 aoe- o 1 
6 G 6.185387E-02 -1.259 3 1t9E-O 1 6. tl8to894E-01 49 G 3.tli:6732E-03 -5.272382E-02 -3.557375E-Ol 
7 G -3.266187E-02 -l.473455E-02 5.360873E-01 50 G 3.1l7009E-02 -9.002393E-02 -3.551375E-Ol 
8 G 6.920850E-02 -1.321852E-01 5.36087JE-01 51 G 1.523206E-02 -6.46tl552E-02 -3.89111 SE-01 
9 G -3.05't452E-02 -1.273763E-02 3.856695E-01 52 G 2.142 9'14E- 02 -7.44't96uE-02 -3. 69llltlE-Ol 
10 G 6.7426b8E-02 -1.332563E-Ol 3.356b95E-01 53 G -1.493668E-02 -4.207&86E-02 -1.198739E-Ol 
11 G -z.s9so59e-oz -1.5115912E-02 2.373459E-Ol 54 G 3.353078E-02 -9.2l0653E-02 -1. 79ti739E-Ol 
12 G 6.53ll61E-02 -1.299617E-Ol 2.373't59E-01 55 G -1.0l'tii57E-02 -4.366533E-02 -1. 556<. 79E-Ol 
13 G -3.593453E-02 -3.658295E-02 5.6a7577E-Ol 56 G 3.202634E-OZ -9.061247E-02 -1.556679E-Ol 
14 G 6.462771E-OZ -1. 09724'tE-O 1 5.687577E-Ol 57 G -4.2345"lt!E-03 -4. 34317i:!E-02 -1.5S70:l4E-Ol 
15 G -3.'t0b442E-02 -3.055l71E-OZ 4.8Ba384E-Ol 58 G .2.963597~-02 -9.107918E-02 -1.5870o4E-ot 
16 G 6.445086E-02 -1.157727E-Ol 4. 881l3B4E-Ol 59 G 3.J2'<436E-05 -it. 21163 Ot-0 Z -1. 7tl3326E- 01 
17 G -3.123358E-02 -2.657':1tl7E-02 4.095131E-01 60 c 2.62ol83E-OZ -9.246 7C7E-02 . -1. 1 a3326E-u1 
18 G 6.3597o6E-02 -1.1978~t!E-01 4.095131E-Ol 61 G 4.1 7't9tl9E-03 -4. 100 11>31:-0 2 -?.l193d3E-Ol 
19 G -3.065950E-02 -2.256611JE-02 3.299959E-Ol 62 G 2.371tlJSE-02 -9.3't3630E-02 -2.ll'i3ti3E-Ol 
20 G 6.48183aE-02 -1.238272E-O 1 3.299959E-Ol 63 G 1.142805E-02 -'t.024491E-02 -2.&36851E-Cl 
21 G -2.o23152E-02 -2.231463E-02 2.504689E-Ol 64. c 1. 8774 tl OE-02 -9.432507E-02 -2.636d50E-Ol 
22 G 6.380475E-02 -1.240714E-01 2.504669E-Ol 65 G l.4't5876E-02 -4.2827931:-02 -3.45:>9•JdE-Ol 
23 G -2.d54309E-02 -2 • .306729E-02 1.713865E-Ol 66 G 1.909941E-02 -~.23952SE-02 -3.45690t3E-Jl 
24 G 6.460471>[-02 -1.2327C2E-Ol 1.7Dtl65E-01 67 G l. 7970'tlE-02 -s. 02t06ac-oz -3.88 73 7~E-01 
25 G -3.302274E-02 -2.705'o7'}E-02 9.14006ZE-OZ 68 G 1.525320E-J2 -8.540112E-02 -3.oa7379E-.:>1 
26 G 6.8C5670E-02 -l.l92024E-01 9.l40062E-02 69 G z .1llu75E-oz -5.63442SE-02 -4.262984E-:t 
27 G -1.190921lE-02 -3.09391JZE-02 -6.72J577E-02 70 G 1. 54796 7E-02 -6.044207E-02 -4.2c2964E- ill 
28 G 4.696201E.-02 -1.138861E-01 -b. 723577!:-02 71 G l.867l97E-02 -b.'t17626E-02 · -4.4652'16E-:ll 
29 G 5.5092o<JE-04 -4.32779BE-02 -2.107385E-Ol 72 G l.755531E-02 -7.02!999E-02 -'t.4tl5296~-0l 
30 G 3.46646tlE-02 -1. 050859E-O 1 -2. 10 73 OSE-01 73 G 7.6464751::-03 -6.550270E-02 -2.7~1545E-Ol 
31 G 1.3l2967E-02. -6.16l..3d7E-02 -2.919755E-Ol 14 G 4. 7345'-l.fE-03 -s. 369B3ut:-oz -2. 751545E-Ol 
32 G 2.234d30E-02 -1. 82lbl4E-02 -2.919755E-Ol 75 G 8.49dl-.7E-03 -6.627911E-02 -2.61d770E-01 
33 G -3.269935E-02 -4.059793E-02 1.242495E-Ol 76 G 5.435899E-03 -5.430007E-02 -2.61~770E-Ol 
34 G 5.769655E-02 -1.01720~[-0 1 1.2'<2495E-Ol 11 G 8.4310 77E-O 3 -b. 706017E-02 -2. 499719E-Jl 
35 G -2.621457E-02 -3. 639~7/S-02 5.990932E-02 78 G 8.142006E-03 -5.46Sl30E-02 -2.4'i971<:iE-Ol 
36 G 5.339621E-02 -l.051.126tlE-O 1 5.9'10'132<'-02 79 c 2.361736(-02 -6.63U90t3E-02 -2.3 d 777 7E-01 
31 G -2.359103E-02 -3.266773E-02 -3.101692E-03 80 G 6.9549 31E-O 3 -5.559829E-02 -2.387777E-Ol 
38 G 5.24!1361E-02 -l.092956E-Ol -3.101692E-03 81 G 3.962759E-02 -6.527tl29E-02 -2.27483'iE-Ol 
39 G -2 .095o92e-oz -3.092245E-02 -6.427246E-02 82 G -4.824281E-03 -5. 738184E-02 -2.2 74639E-Ul 
ItO G 5.l88531E-02 -1.106732E-01 -6.42 724oE-02 83 G 3.059798E-02 -6.606704E-02 -2.19S496E-Ol 
ltl G -1.66 7222E-02 -3. 294780E-02 -1.236792E-Ol 84 G -l.363074E-02 -5. 795035E-02 -2.198496E-Ol 
4Z G 4o9079"{9E-02 -l.067047E-Ol -l.236792E-Ol 85 G 4.9 32379E-02 -b. 539 39 SE-02 -z. 088597E-Ol 
43 G -1.516'tl5E-02 -3.524317E-02 -1.801271E-Ol 116 G -3.249500E-OZ -5.767191E-02 -Z.Oild597E-Ol 
(J1 
0 
DYNAMIC ANALYSIS- f84 WING- DAMAGED MAY 28. 1976 NASTRAN 11/22/73 PAGE 57 
CONDENSED MASS MATRIX - 17 X 17 
EIGENVALUE II l.l53514E 05 
R E A L E 1 GENVECTO R N 0 • 4 
POINT 10. TYPe- Tl T2 T3 PC INT 10. TYPE Tl TZ TJ 
87 G 4.850272E-02 -6. 517136E-O 2 -1. 995994E-Ol 139 G -o.l3B049E-03 -8.793145E-03 4.990ll8E-Ol 
a a G -1.372975E-02 -5.695778E-0.2 -l.'J95994E-Ol 141 G -2.665739E-03 -5.76301-:>E-02 4.1189.J9E-Ol 
89 G 4.372402E-02 -o.40BOS;E-0.2 -l.Bo990lE-Ol 142 G -1.3 59415E-02 4.047372E-02 4.118909E-Ol 
90 G -3 .9l4136E-03 -5.10199 4E-02 -l.d69901E-Ol 143 G -2.561521E-02 -5.512331E-02 4.990118E-01 
91 G 3.23533.2E-02 -6.l&o27.2E-OZ -1.794140E-01 144 G .a .oooosse-oJ 3.7537ClE-02 4.990ll8E-Ol 
92 G 1.702l4SE-02 -o.Ol5887E-02 -1.794l40E-Ol 145 G 5 .J 11>34 JE-03 -4.332441E-02 5.795664E-Ol 
93 G 3.002185E-02 -3. 526b94E-02 -1.09 28 9 6 E-O 1 146 G 3.3oii970E-o3 2.soas'ize-o2 5.795co4E-01 
94 G 5.24\J20cE-OJ -9. C06 912E-0.2 -l.092S96E-Ol 147 G 7.5.26584E-03 -3. 021041E-02 6.54ll86E-Ol 
95 G 1.939185E-02 -7 • .202834E-02 -1.7D0894E-Ol 148 G 0.927d26E-03 1.467d6~E-02 6 .54llt!5E-O 1 
96 G -1.537577e-n -l.3523CSE-02 -l.700tl94E-01 149 G 9.55/41.>3E-03 -1. 53l63<tE-02 7. 01971JE-Ol 
97 G 2.1c3458E-02 -7.556 713E-02 -1.040280E-Ol 150 G l.215u9JE-02 -6.15615dE-'J3 7.0191l3E-Ol 
98 G -4.1nsc;se-:n -6.42o331E~o3 -1. 040260E-01 151 G l.l20242E-OZ -2.3l0451E-C2 9.283904E-03 
101 G 3.106092E-02 -7.S4o034E-02 -3.632108E-02 152 G -1.85627 ilE-02 3.17791clE-02 9.283904E-03 
102 G -3.27718 3E-03 -6.o1920lE-04 -J.u3210SE-02 153 G l.122620E-D2 -2.876887E-D2 o.991071E-02 
103 G 1.732726E-02 -4. 785649E-02 2.864325E-02 154 G -1.1 04140E-02 3. 516 714E-OZ 6.99101lE-OZ 
105 G 3.0023 69E-02 -8.304012E-02 3. 3 4 71>2 7 E-02 155 G 1.0I:l7162E-02 -3.366536E-02 1. 301246E-01 
106 G 2.180791E-03 -2.474330E-02 3.347b~7E-D2 156 G -6 .0 121 57 E-O 3 3.852466E-02 l.301Z46E-01 
107 G 8.495539E-03 -z. noo<>oe-oz t.090320E-Ol 157 G a.uo:>120E-o3 -3. 7673Z2E-02 1. 902244 E-01 
lOS G 8.414J91E-O.J -6.153291E-02 -2. Otl ti~97E-Ol 156 G -1.49.'t52 7E-03 4. 093d87E-C2 l.902Z44E-Ol 
109 G 4.275966E-02 -a.zl5'•45E-02 1.1638 79E-Ol 159 G o. 7322u7E-04 -4.0d677DE-02 2.498392E-Ol 
110 G -3.655552E-03 -2 • 2 5 B 6 7 1 E-O 2 1.163U7'>E-01 160 · G 1.456\JSOE-03 4.1540oflE-02 .2.49dH2E-01 
111 G 1.910218E-DZ -z.eo32aae-o2 2.9't2e9'•E-Ol 161 G -7.992651E-03 -4. 124 75:>E-O 2 3.0db930E-01 
113 G 6.528085E-02 -7 .76'>23dE-02 2.0ti2496E-01 162 G 6.7'1405SE-03 4.062373E-02 3.086'/JOE-01 
114 G -1.361171E-02 2.30o60lE-02 2.082496E-01 163 G -2 .I£>4122E-02 -4.5533S5E-02 3.665924E-01 
llS G 7 .728267E-OZ -7.428575E-02 2.942694E-Ol 164 G 2.124488E-D2 4 .405176E-O 2 3.665924E-01 
116 G -4.0567cl0E-02 1. 822003E-O 2 2.942694£-01 165 G -l.947724E-02 -3.4687lOE-02 4.244559E-Cl 
117 G 4.39795!:iE-02 -6.lo393dE-02 3.134210E-01 166 G l.499905E-D2 3. 38075~E-02 4.244559E-C.1 
118 G -1.854143E-02 4. 517574E-03 3. 734210£-01 167 G -1.204321E-02 -2.3'74241E-02 4.302209E-Ol 
ll9 G 4.410211E-OZ -4.S<J4349E-02 4.4:33149E-Ol loB G 1. 4022 78E-02 2.4775lbE-02 4.iJ02<:09E-01 
120 G -4.94'i12oE-03 -6. 09'71J4E-03 4.433149E-01 169 G -7.547170E-04 -3. 718566E-03 5.369715E-01 
121 G 2.946919E-02 -3.500431E-02 4.866796E-01 170 G 5.d46117E-03 5.429290E-03 5 .369715E-01 
122 G l.6l2604E-02 -2.538016E-02 4.86679&E-Ol 171 G 8.513534E-03 -1.1:l48361E-02 o.5769llE-03 
123 G l.3b2590E-02 -5.229112E-02 -1.951393E-02 172 G -1.410711E-02 2. 5423:34E-O 2 6. 5789llE-OJ 
124 G -l.So0441E-02 2.237666E-02 -1.95139 JE-02 173 G 5.575959E-03 -2.117876E-02 4.2543!>4E-02 
125 G 1.664600E-02 -5.5876SOE-02 6.471425E-02 174 G -6 .837863E-03 2.9278Set:-oz 4.2543o4E-02 
126 G -l.304390E-02 3.143740E-02 o. 471425E-02 175 G 2 .4o4011E-03 -2. 3771>82E-O 2 7.407331E-02 
129 G 1. 7700D5E-02 -6.087272E-02 1.514292E-Ol 176 G -4.773561E-04 3.1o0477E-02 7.407331E-02 
130 G -1.38l797E-OZ 4.005450E-OZ 1.514292E-01 177- G -3.2850 74E-03 -z. 71222'it:-oz 1.007810E-Ol 
133 G 2.079459E-02 -6.320506E-02 2.387117E-Ol 178 G 6.04375liE-03 3.295596E-02 1.0078 lOE-01 
134 G -3.758075E-03 4o488077E-02 2.387177E-Ol 179 c· -1.15d846E-02 -3.01693 dE-02 1.223093E-01 
135 G -3.198173E-03 -7.4109oCE-Olf 3.665924E-Ol 180 G 1.2577a2E-02 3.284285E-02 1.223093E-Ol 
137 G 1.731757E-OZ -6.1476HE-O 2 3.258274E-Ol 181 G -1. 863488E-02 -2 .949616E-02 1.37769SE-01 
138 G -2.576726E-03 4.462746E-OZ J.ZS8274E-Ol 182 G 1.6'i0654E- 02 2.922843E-02 1.377695E-Ol 
U1 
OYNAMlC ANALYSIS - f8~ WING - DAMAGED 
COf\DENSED HASS MATRIX - 17 X 17 
EIGENVALUE I# 1.153514E 05 
R E A L E l 
POINT ID. TYPE Tl TZ 
163 G -9.950639E-03 -1.548l54E-02 
164 G 7.223256E-03 l.4537CSE-02 
HIS G -2.101436E-02 -3.142046E-02 
186 G l.906805E-02 3.24952"/E-02 
137 G -l.763404E-02 -2.6't1720E-02 
188 G 1.ool 70SE-02 2.648393E-02 
18'>1 c· -3.124314E-03 -3.156249E-03 
190 G 2.17l549E-03 5.671423E-03 
191 G o.o o. 0 
192 G o.o o.o 
193 G o.o o.o 
194 G o.o o. 0 
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